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ABSTRACT 
The purpose of this study was to examine relationships between demographic and 
educational characteristics of postsecondary aural-training instructors and their practices 
using CAl (here, MacGAMUT). Instructors who use MacGAMUT (N = 278) were 
surveyed about their profiles, perceptions, and practices using a pilot-tested, researcher-
designed online questionnaire. 
Two separate four-way MANOVAs were chosen to simultaneously analyze 
whether respondents differed on eight dependent variables. Significant main effects were 
found for the whole model (p = .010), gender (p = .018), and years using MacGAMUT 
(p = .006) in MANOV A 1; and the whole model (p = .022), years teaching aural skills (p 
= .015), and years using MacGAMUT (p = .001) in MANOVA 2. Significant interaction 
effects included the influence of gender on monitoring student usages of Mac GAMUT (p 
= .017), years using MacGAMUT on the impact of CAl on learning dictation skills (p < 
.0001), years using MacGAMUT on the impact of instructors' interactions and 
involvement with MacGAMUT on learning dictation skills (p < .0001), and years using 
MacGAMUT on the impact of customization on learning dictation skills (p = .004) in 
MANOV A 1; and the influence of years using MacGAMUT on the importance of 
IX 
requiring students to use MacGAMUT in Mastery Mode (p = .005), and years using 
MacGAMUT on how often students are required to submit MacGAMUT assignments (p 
= .011) in MANOVA 2. 
Conclusions focus on the instructional uses of Mac GAMUT as having a positive 
impact on student learning of dictation, thus placing a greater responsibility on the 
instructor to coordinate their uses of CAl thoughtfully with the curriculum. Suggestions 
for further research include gender differences using more complex types of music 
technology, in-class practices of aural training, reasons for default changes, user-
friendliness, reasons for discontinued use, professional development, graduate training in 
technology, foundational assumptions among Digital Natives, and a replication of the 
study. 
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Profiles, Perceptions, and Practices Related to Customizable Computer-Aided 
Instruction (Mac GAMUT) Among Postsecondary Aural-Training Instructors 
CHAPTER 1: INTRODUCTION 
Background 
Since the nineteenth century, dictation has occupied a prominent position in the 
postsecondary aural-training curriculum (Will, 1939), variously known as aural skills, 
aural theory, ear training and sight singing, and musicianship, among other names. 1 The 
birth of dictation was closely connected to the teaching of solfeggio and grew out of 
instructors singing patterns to notate (Will, 1939). Although it is closely related to sight 
singing, dictation is generally viewed as the more difficult of these two skills to learn and 
teach (Blombach, 1984; Covington, 1992; Will, 1939). Ortmann (1934) noted that the 
greatest problem in aural training is "not auditory but visual. Pupils normally hear the 
stimulus correctly but cannot properly transfer it to notation" (p. 95). Students must be 
able to go from "sound to notation, sound to symbol; notation to sound, notation to 
symbol; symbol to sound and symbol to notation" (Poland, 1960, p. 79). Developing 
dictation skills can help students attain these aural-visual abilities (Thostenson, 1967). 
Further, Karpinski's (2000) protonotation is a system of making quick vertical and 
horizontal lines during the initial listening phase that can be used to ameliorate aural-
visual issues in formal notation. 
1 Appendix D provides additional names for aural training. General terms, such as dictation, are 
also defined in this appendix. 
A difficulty in teaching dictation is that instructors must guide students with 
diverse musical backgrounds to proficiency in dictation, while meeting an assortment of 
individual needs. Diversity of musical backgrounds may result from one's musical 
aptitude and academic ability (Harrison, Asmus, & Serpe, 1994), and a variety of 
instructional backgrounds, previous experiences in aural skills, previous ensemble 
experiences, and the students' major instrument (Norris, 2003). Another difficulty is that 
instructors are rarely able to provide immediate individual feedback with in-class 
dictation drills (Laitz, 2003) unless they assign students to dictate at a black or white 
board (Liebhaber, 2001). Because dictation relies heavily on the multifaceted 
relationships among aural perception, memory, and notation skills (Blombach, 1980, 
1984; Blombach & Murphy, 1981 a), feedback is a necessity. The lack of feedback often 
leads students to view dictation as a "lonely enterprise" (Laitz, 2003, p. 134). 
This lonely feeling associated with dictation may result from the widespread use 
of objectivism in the aural-theory classroom, in which instructors convey knowledge 
through a set of isolated facts or skills (Lord, 1993 ). According to Buehrer (2000), 
postsecondary aural-training instructors have traditionally embraced objectivism as a 
"single epistemological model" (p. 1 ). Objectivism in aural training dates back to the 
earliest known textbook on dictation (Pfeiffer, 1810 as cited in Will, 1939). Pfeiffer's 
( 181 0) text is organized by sections on rhythm, melody, and dynamics, dealing "with 
each element separately" (Will, 1939, p. 11). Will (1939) stated: 
2 
The principles of this new method consisted in laying well the foundations of the 
science and of the art-in giving, at commencement, a little at a time-in well 
separating and simplifying the elements-in rendering them familiar one at a 
time-advancing constantly, though by insensible degrees-and in building little 
by little the science, as the practise is well established in the mind. (p. 11) 
Using this model, instructors have traditionally taught dictation by playing 
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isolated, repetitive, abstract drills with the use of a piano. Many authors (Arenson, 1984; 
Blombach, 1993; Buehrer, 2000; Covington, 1992; Covington & Lord, 1994; Killam, 
1984; Laitz, 2003; Lord, 1993; Pratt, 1990; Rifkin & Urista, 2006) have agreed that these 
drills do not create an interactive classroom that is conducive to learning or relevant to 
music literature. Interestingly, students primarily base the relevance of aural skills on the 
role that dictation plays in the classroom (Covington & Lord, 1994; Pratt, 1990). Arenson 
(1984) went so far as to call in-class drills "a great waste of valuable class time" (p. 157) 
and "an arduous and time-consuming venture for student and teacher alike" (p. 159). 
Laitz (2003) described in-class drills as "painful," "frustrating," "pedantic," and "rote." 
Further, students with strong aural skills may become bored with drills, while struggling 
students may become "anxious, even resentful" (Rifkin & Urista, 2006, p. 57) or "fear 
that certain musical weaknesses or ineptitudes will be exposed" (Covington, 1992, p. 5). 
Dictation practice aided by a computer presents a way to address diversity of 
musical backgrounds, provide individual feedback, and alleviate excessive in-class drills. 
The ability of computer-aided (or assisted) instruction (CAl) to reduce in-class drill and 
practice in aural skills is a principal theme in scholarship about music technology (Deal 
& Taylor, 1997; Higgins, 1992; McGee, 2002; Pegley, 2006; Price & Pan, 2002; 
Williams & Webster, 2008). Because literally hundreds of aural-training programs are 
available (McGee, 2002; Rudolph, 1996), the researcher selected one application for the 
purpose of manageability. MacGAMUT was selected as a representative piece of 
software that embraces a flexible drill-and-practice model (see Appendices D and E). 
Postsecondary instructors who use MacGAMUT served as the representative target 
group. Reasons for selecting MacGAMUT and eliminating other valuable applications 
are discussed in Chapter 3. 
Because various terms exist in computer music technology, computer-aided 
instruction (CAl) was chosen to describe teaching and learning activities supported by 
MacGAMUT. The author of the representative software described MacGAMUT and its 
predecessor (GAMUT) as computer-assisted instruction (Blombach, 1981a, 1983a, 
1983b, 1983d, 1989, 1990a, 1993). Williams and Webster (1996, 1999) also used 
computer-assisted instruction to categorize MacGAMUT; however, they replaced this 
tenn in the latest editions (2006, 2008) with computer-aided instruction to describe all 
types of CAl, including the representative software. 2 Perhaps because "contemporary 
CAl is intelligently designed" (Williams & Webster, 2008, p. 406), terminologies are 
becoming more blurred. CAl has been described as "interchangeable" with "computer-
based music instruction" (Rudolph, 2004, p. 116; Tsao-Lim, 2006, p. 26); yet, 
distinctions were initially employed. 3 To further cloud distinctions in terminologies, 
2 King (2009) cited differences between computer-assisted and computer-aided instruction: 
"Computer-Assisted Instruction (CAl)-The use of computers to present instruction to students. 
Computer-Aided Instruction (CAl)-A method of independent learning using a personal 
computer to present material and guide the learner through a lesson, allowing freedom of 
navigation choice, and providing the ability to bypass material already mastered" (p. 121). 
3 Peters (1984), a founding member of the National Consortium for Computer-Based Music 
Instruction (NCCBMI), reserved "computer-assisted instruction" to describe drill-and-practice 
software used in the 1960s that "offered no real feedback on improvement" (p. 35). With 
4 
5 
Tsao-Lim (2006) stated that CAl "is typically used interchangeably with computer-based 
instruction (CBI)" (p. 26), while King (2009) defined CBI as "any training that uses a 
computer as the focal point for instructional delivery" (p. 121).4 Aural-training CAl, on 
the other hand, is primarily used as an out-of-class practice tool rather than as an 
instructional replacement (Cathey, 2013; Pembrook & Riggins, 1990), implying that 
human instruction remains central. 
Bowen's (2012) Teaching Naked exemplifies an approach for using out-of-class 
technology as a means to create an interactive postsecondary environment, and place 
responsibility on students to take on more active roles as learners. Although this work 
focuses on general uses of technology and advocates removing in-class computer 
technology, it reflects a current approach of extending technology uses beyond the 
physical classroom through a six-phase cycle. This cycle consists of: (a) emailing the 
class for in-class preparation; (b) exposing students to the material via out-of-class 
technology, such as through podcasts, online videos, and online lectures through 
iTunesU, Open Yale Courses, MIT Open Courseware, and other free online learning 
sites; (c) evaluating students' learning at the beginning of class; (d) reflective writing 
about out-of-class learning; (e) in-class learning through discussion-based interaction; 
and (f) communicating through social media for follow-up. Underlying purposes include: 
(a) engaging the new generation of traditional-age college students ("Digital Natives") in 
advancements in technology (e.g., reporting students' statistics), the term "computer-based music 
instruction" (CBMI) surfaced in the 1970s (Hofstetter, 1975; Peters, 1977) to designate "a much 
more sophisticated approach than CAl" (Peters, 1984, p. 36). Lin (1994)-an advisee ofPeters-
referred to CAl as a type of CBMI, and classified experimental CAl systems as early forms of 
CBMI. 
4 Further, Higgins (1992) viewed CBI as "synonymous with computer-assisted instruction (CAl), 
computer-mediated instruction (CMI), and computer-aided music instruction (CAMI)" (p. 483). 
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active learning through interactive in-class discussions and out-of-class technology, (b) 
making residential education competitive with free tuition (e.g., Khan Academy) by 
capitalizing on the value of face-to-face learning, and (c) eliminating in-class PowerPoint 
lectures. The latter is consistent with Jones and Shao (2011) who noted that Digital 
Natives have "a low tolerance for lectures, preferring active rather than passive learning" 
(p. 3). Like Bowen's plea for moving in-class lectures to out-of-class technology, in-class 
drill has largely been supplemented and (infrequently) replaced with out-of-class 
technology (Cathey, 2013; Pembrook & Riggins, 1990). In the current study, 
MacGAMUT is primarily used as a required out-of-class tool for students to practice 
what is taught in class. Several benefits in using CAl will be described below. 
CAl can be valuable to students and instructors. Aural-training CAl provides 
students with an individualized tutor for dictation practice outside of class, allowing them 
to work on weaknesses away from classmates (Pembrook, 1986); delivers immediate 
feedback, evaluation, individualized instruction, and an increased interaction with music 
through aural and visual stimuli (Blombach, 2001); and can serve as an alternative to the 
high cost oftextbooks (Anderman, 2011). CAl offers instructors more time to 
demonstrate the relevance of aural skills to music literature (Killam, Lorton, & Schubert, 
1975; Ottman et al., 1980; Parrish, 1997) and the added benefit of freeing teaching time 
from redundant and excessive in-class dictation drills (Arenson, 1984; Blombach, 1993; 
Killam, 1984; Parrish, 1997; Spangler, 1999a). Instructors may use the extra class time 
for "game playing" (Rifkin & Urista, 2006), 5 whiteboard or blackboard activities 
5 Dictation games have been designed for building memory capabilities, recognizing scale-degree 
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(Liebhaber, 2001), improvisation (Covington, 1992; Larson, 1995; Rifkin & Urista, 
2006), composing melodies (Rifkin & Urista, 2006), or alternative approaches to 
traditional dictation, such as aural identification of timbre, texture, dynamics, range, 
density, spatial effects, and large-scale structure (Covington, 1992; Covington & Lord, 
1994; Laitz, 2003; Pratt, 1990; Silberman, 2003; Urista, 2003). Others (Blombach, 1984; 
Blombach & Murphy, 1981a) suggest using the extra class time for developing sight-
singing skills. Evidently, sight singing is a favored activity because Pembrook and 
Riggins (1990) and Anderman (2011) found that most instructors use the majority of the 
class time for teaching sight singing rather than dictation. Regardless of how instructors 
choose to structure their in-class activities, numerous studies support the effectiveness of 
music CAl (Berz & Bowman, 1994; Smith, 2009). 
In addition to the benefits, CAl with customization features has the potential to 
provide powerful instructional and learning options that can be tailored to the curriculum 
and the diverse backgrounds and levels of students. Customizable software provides 
instructors with a wealth of options, which can vary from one program to another. Some 
applications have limited customization features, while others can overwhelm instructors 
with a multitude of possibilities (Spangler, 1999a). Depending on the program, 
instructors may decide whether or not to allow students to have multiple hearings, choose 
any tempo, change sounds, hear their own responses, or enter answers from a MIDI or 
virtual keyboard. Instructors may also reorder, omit, repeat, or add levels; adjust the 
sequential order of exercises; add chords, intervals, sets of melodies, and atonal material; 
functions, modulations, and phrase structures, and improving tonic retention and improvisation. 
change default settings; modify the scoring parameters used to determine whether a 
student passes a test or level; and create tests, databases of student records, and new 
music libraries with instructors' original materials. Instructors can also coordinate their 
CAl with textbooks and instructor-designed materials for teaching dictation. 
With a wealth of customizable instructor options available in the representative 
software, this study focuses on relationships between characteristics and practices of 
postsecondary instructors' uses of aural-training CAL The current study adds to the 
literature by providing profiles, perceptions, and practices of instructors who use 
customizable CAl (MacGAMUT) to facilitate the acquisition of dictation skills. 
Rationale for the Study 
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This study examined postsecondary instructors' practices with, and attitudes 
toward, aural-training CAL By studying instructors' uses of CAl, the music education 
profession can enhance technological practices, current and future needs in the aural-
training profession, and strengths, weaknesses, and attributes among aural-training 
instructors who use CAL It cannot be assumed that all instructors interact with CAl in the 
same ways. I suggest that instructors' interactions and involvement with technology can 
have a positive impact on student learning (Dorfman, 2006; Koehler & Mishra, 2005; 
Meltzer, 2001), thus placing a greater responsibility on the instructor to coordinate their 
uses of CAl thoughtfully with the curriculum. Variations in individual pedagogy and 
instructors' interactions with CAl may be most noticeable through an examination of 
instructors who use customizable CAl software; therefore, this study also establishes a 
continuum of uses in the customizable instructor options ofMacGAMUT. Investigating 
instructors' uses of customizable CAl is ideal to enhance the practices associated with 
computer-based music education and technology integration. 
As will be reviewed in Chapter 2, CAl effectiveness and student attitudes are the 
primary themes that emerged from the literature. Research on postsecondary instructors' 
uses of music technology is minimal. Most research on instructors' uses of music 
technology primarily involves in-service K-12 teachers. With the exception of Spangler 
( 1999a, 1999b) who minimally addressed instructors' interactions by asking how CAl is 
integrated and evaluated, no studies devoted to postsecondary instructors' interactions 
and involvement with customizable aural-training CAl were found. 
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Because CAl is a tool with which students should be familiar upon completion of 
a music technology course (Ohlenbusch, 2001; Reese & Rimington, 2000), the findings 
may also allow for the designing of more effective curricula for undergraduate music 
technology courses. In a literature review, Ohlenbusch (2001) found that CAl was the 
most-agreed upon technology topic that should be included in the undergraduate music 
education curriculum for pre-service K-12 music teachers. Additionally, in-service music 
teachers (N= 252; 57.9%) ranked music CAl above notation software and general 
computer skills as the most important technology topic that should be included in the 
undergraduate music education curriculum (Ohlenbusch, 2001). These findings are 
consistent with Reese and Rimington (2000) who found that only 24% of in-service 
music teachers (N= 320; 65%) were using music CAl; yet, 93% ofteachers ranked CAl 
as the most important technology that should be included in in-service training. These 
teachers ranked the importance of being trained to use CAl above other areas of 
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technology, such as the use of the Internet for music teaching (74%), notation and 
sequencing software (69%), general computer skills (67%), and planning and funding 
technology (59%). On the postsecondary level, Deal and Taylor (1997) and Price and Pan 
(2002) found that the most widespread use of music CAl is to provide drill and practice 
for aural skills. 
With continued advancements in Internet technology and the availability of 
various mobile devices (particularly, iPad's release), it is possible that these previous 
assumptions have changed since the tum of the century. Dorfman (2013) observed 
creative uses of technology on the K-12level, such as an elementary school music 
teacher who assigned in-class iPad projects using GarageBand and SoundSlate (now, 
replaced by AudioBoard), and high school music teachers assigning students to compose 
music for movie trailers and creating podcasts with GarageBand. Further, the 
accessibility and popularity of online music CAl websites, which typically offer 
inexpensive mobile apps and free exercises without the hassle of an installation disk, may 
also influence these previous assumptions. Regardless, a study investigating instructors' 
interactions with customizable software is valuable to the postsecondary aural-training 
profession-the community of educators that this paper directly affects. 
With the widespread use of aural-training CAl on the postsecondary level, a study 
devoted to profiles, perceptions, and practices related to CAl among postsecondary aural-
training instructors could provide suggestions for music education technology courses, 
imply strategies for integrating technology into the classroom, and suggest needs for 
professional development in technology. The present research contributes to music 
teaching by providing insight into how instructors interact with CAL The findings may 
benefit the community of CAl users through outlining a variety of ways that CAl is 
currently being used in teaching. 
Purpose of the Study 
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The purpose of this non-experimental study was to examine relationships between 
demographic and educational characteristics of postsecondary aural skills instructors and 
their practices using aural-training CAl (here, MacGAMUT). The study was designed to 
provide foundational scholarship by presenting a more complete understanding of how 
postsecondary aural-training instructors use CAl software. 
Research Questions 
The following research questions were addressed in this study: 
1. What are the demographic characteristics and educational backgrounds of 
postsecondary aural-training instructors who use CAl (MacGAMUT) as a tool for 
teaching dictation skills? 
2. What are the practices of postsecondary aural-training instructors who use CAl 
(MacGAMUT) as a tool for teaching dictation skills? 
3. What influences do demographic and educational characteristics of postsecondary 
aural-training instructors assert on their software usage practices? 
Procedures 
A detailed explanation of the procedures of this study will be presented in Chapter 
3. In brief, postsecondary instructors who use MacGAMUT were invited to respond to a 
cross-sectional survey. Data were collected using a 31-item, pilot-tested, researcher-
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designed, self-administered, online questionnaire. The researcher collected data 
according to three distinct sections of the questionnaire: profiles, perceptions, and 
practices. Multivariate statistics were used to simultaneously analyze whether 
respondents, grouped using four independent variables, differed on eight dependent 
variables. Because the researcher grouped dependent variables into four perception 
variables and four practice variables, two separate four-way multiple analyses of variance 
(MANOV A) were used instead of a single MANOV A. MANOV A 1 investigated the 
effects of four independent profile variables upon four dependent variables related to 
instructors ' perceptions. MANOVA 2 investigated the effects ofthe four independent 
profile variables upon four dependent variables related to instructors' practices. 
Limitations and Delimitations 
The questionnaire for this study was limited to CAl usage associated with 
dictation, and did not address CAl associated with sight singing, music theory, . 
improvisation, composition, or playing or singing with an accompaniment. This project 
did not include the relationship between the learner and instructional technology, except 
through the perceptions of instructors. It did not compare technology-based instruction to 
traditional classroom-based instruction, nor did it investigate how individual learning 
styles might affect students' abilities to make use of technology in a learning 
environment. It did not include a research history of the application of technologies to 
music education, but did include background information on programmed instruction (PI) 
and CAl in relation to its use in aural training. Furthermore, it did not investigate learners 




In the current study examining aural-training instructors ' interactions and 
involvement with CAl, various disciplines or educational theories impact technology 
integration, software selection, and dictation pedagogy. No single theoretical framework 
provided the complete story; no single framework provided all of the answers. Instead, 
instructors' interactions and involvement with CAl required a multifaceted examination 
of several theoretical frameworks in the following areas: (a) integrating technology into 
the classroom (Harris, Mishra, & Koehler, 2009; Koehler & Mishra, 2005; Mishra & 
Koehler, 2006; Schmidt et al., 2009), (b) multimedia learning and the mindset behind 
instructors who select drill-and-practice and flexible-practice software (Mayer, 2001 , 
2005, 2009), and (c) objectivism in aural training and its CAl (Buehrer, 2000; Covington 
& Lord, 1994; Lord, 1993). 
Koehler and Mishra's TPACK 
Simply adding technology to a curriculum is not enough to ensure good teaching 
or the effective integration of technology (Koehler & Mishra, 2005). Instead, "it is the 
way in which teachers use technology that has the potential to change education" 
(Koehler & Mishra, 2005, p. 132). This is a guiding principle that shaped the current 
study. The premise is founded on a theoretical framework entitled Technological 
Pedagogical and Content Knowledge (TP ACK), developed and introduced by Koehler 
and Mishra (2005), which considers a "complex web of relationships" (p. 131) that exists 
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when educators effectively integrate technology, pedagogy, and content knowledge into 
their curriculum. Although TPACK is relatively new, the idea is an extension of 
Shulman's (1986, 1987) construct of pedagogical content knowledge (PCK), which 
expressed that pedagogy and content knowledge are separate but related domains that 
influence each other in excellent teaching (Mishra & Koehler, 2006). Likewise, 
technology has been viewed as a separate knowledge domain that has little to do with 
pedagogy and content (Mishra & Koehler, 2006). TPACK does not view technology as a 
separate domain, but rather emphasizes viewing technology, pedagogy, and content in 
pairs (pedagogical content knowledge, technological content knowledge, and 
technological pedagogical knowledge) and ultimately, together, as technological 
pedagogical content knowledge (Harris et al., 2009; Mishra & Koehler, 2006). Unlike 
other approaches to technology integration as described in detail by Harris et al. (2009), 
TPACK emphasizes a "nontechnocentric" approach, which embraces students' learning 
needs. "Technocentric" approaches, coined by Papert (1987), begin with the skills needed 
to operate technology, and then move to how they can be implemented in the classroom. 
A nontechnocentric approach "emphasizes the importance of helping teachers develop 
and apply integrated and interdependent understandings of technology, pedagogy, 
content, and context" (Harris et al. , 2009, pp. 395-396). 
The authors ofTPACK acknowledge that integrating technology into one's 
curriculum has consequences. First, adding technology to one ' s curriculum causes 
instructors to be responsible for another component of teaching-that is, teaching with 
technology. Koehler and Mishra (2005) stated that introducing technology into the 
15 
learning process "causes the representation of new concepts and requires developing a 
sensitivity to the dynamic, transactional relationship" (p. 134) between technology, 
pedagogy, and content knowledge. Second, incorporating technology prompts changes in 
pedagogical approaches and has implications for content-area learning (Harris et al., 
2009). For instance, if a traditional-classroom professor chooses to teach online classes, 
that instructor must learn to integrate technology, pedagogy, and content knowledge 
successfully, which will likely lead to changes in pedagogy and the ways in which 
content is delivered (Mishra & Koehler, 2006). Related to the current study, customizable 
CAl has the potential to provide powerful instructional and learning options that can be 
tailored to the curriculum and the diverse backgrounds and levels of students. Even for 
instructors who do not customize, they must make basic technological-pedagogical-
content decisions (e.g., choose levels and components related to their curriculum). 
Because changes result from teaching with technology, instructors need a 
theoretical framework for integrating technology. TP ACK provides theoretical grounding 
that can be used to design pedagogical strategies for successfully teaching with 
technology. Mishra and Koehler (2006) outline several key benefits from the TP ACK 
framework: TP ACK articulates a clear approach to teaching through "learning 
technology by design" workshops; illustrates the interplay between technology, 
pedagogy, and content knowledge; and provides a paradigm for good teaching, a 
language to discuss educational technology, an approach for applying technology in 
meaningful ways, and an integrated perspective on research and pedagogy. 
In sum, the body ofTPACK research generally focuses on two concepts: teacher 
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preparation and teacher assessment. In teacher preparation, TP ACK emphasizes a need to 
reconsider "preparation practices" and "propose new strategies that better prepare 
teachers to effectively integrate technology into their teaching" (Schmidt et al., 2009, p. 
126). TPACK is also an assessment ofhow well teachers integrate technology (Mishra & 
Koehler, 2006). Relevant to the current study, the TP ACK model influenced the 
development of research questions and the resulting analyses. In particular, Research 
Question 3 was built on the principle that pedagogy and content knowledge influence 
technology integration. 
Mayer's Multimedia Learning 
Harris et al. (2009) recognize that transformative applications (e.g., CAl) have the 
ability to transform students' knowledge of a subject, while efficiency and extension 
applications (e.g., PowerPoint) are used to enhance instructors' presentations. Aural-
training CAl is a type of multimedia that aims to transform students' aural perception 
through computer technology; therefore, Mayer's (2005, 2009) cognitive theory of 
multimedia learning served as a framework for understanding how computer-based 
multimedia impacts learners and how CAl is situated within Mayer's framework. 
Additionally, because software designers create multimedia messages based on how 
people learn (Mayer, 2005), Mayer's theory is also useful for understanding the 
theoretical framework behind the selected software's purpose and function. 
In literate societies, verbal messages (e.g., lectures, printed lessons, and 
textbooks) have been one of the primary ways to convey information to learners (Mayer, 
2009). While verbal instruction is a powerful tool, the advent of computer technology 
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presented a new delivery medium for conveying information to learners through "words 
and pictures" (Mayer, 2009, p. 3) "and may also include sound" (Dillon & Jobst, 2005, p. 
569). Multimedia messages also encompass low-tech environments, such as illustrated 
textbooks and "chalk and talk" presentations (Mayer, 2009, p. 5); however, the current 
study is concerned with computer technology. 
Mayer's theory is based on three assumptions: (a) the dual-channel assumption 
(Baddeley, 1986, 1999; Clark & Paivio, 1991; Paivio, 1986, 2006), (b) the limited 
capacity assumption (Baddeley, 1986, 1999; Chandler & Sweller, 1991; Sweller, 1999), 
and (c) the active processing assumption (Mayer, 1996, 2001; Wittrock, 1989 as cited in 
Mayer, 2009). In the dual-channel assumption, it is believed that humans possess separate 
channels for processing aural and visual stimuli. The limited capacity assumption 
presumes that humans are limited to the amount of information that can be processed 
simultaneously in the separate channels. Further, the active processing assumption 
acknowledges that humans are actively engaged in cognitive processes oflearning, such 
as being attentive and organizing information that they receive. In sum, "People learn 
more deeply from words and pictures than from words alone" (Mayer, 2005, p. 31). 
Mayer (2009) presents three views of multimedia messages: (a) delivery-media 
view, (b) presentation-modes view, and (c) sensory-modality view. In the delivery-media 
view, computer-based multimedia (e.g., CAl) can be presented on the screen and through 
the speakers. The problem Mayer (2009) has with this view is that "the focus is on 
technology rather than on learners" (p. 8). The second view-presentation-modes view-
is Mayer' s preference because the focus is on the learner and how the material is 
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presented (e.g., text or narration and graphics or animation). The presentation-modes 
view is consistent with Mayer's (2001, 2005, 2009) theory that humans have separate 
channels for verbal and pictorial material. Drill-and-practice CAl does not resonate with 
this view; however, flexible-practice software, such as MacGAMUT, does align more 
with this view because it allows instructors to add material to the software and allows 
students to create their own drills. Mayer also sees validity in the final view-sensory-
modality view. This learner-centered view says that two or more sensory systems (e.g., 
eyes and ears) are involved. This view is applicable to drill-and-practice and flexible-
practice CAl because notated music is presented visually, the sound of music is presented 
aurally, and the student reacts kinesthetically. 
Mayer (2009) also presents three categories of multimedia learning: (a) response 
strengthening, (b) information acquisition, and (c) knowledge construction. These 
metaphors are based on the software designer ' s underlying notion oflearning. 
Multimedia may be viewed as response strengthening (based on Thorndike, 1911 ), as is 
the case for drill-and-practice software, in that learning comes about through 
strengthening an area by "rewarding correct responses and punishing incorrect ones" 
(Mayer, 2009, p. 15). The information-acquisition view-also known as the empty vessel 
or transmission vievv--is based on the view that learning is built from adding new 
information to the human mind. The knowledge-construction view is based on the belief 
that knowledge is constructed by the learner. In this view, the learner makes sense of the 
presented material, the instructor acts as a guide, and the multimedia provides guidance 
for how to process the information. These final two views are not the best descriptors of 
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drill-and-practice CAl; however, flexible-practice CAl is learner-centered and teacher-
centered, giving the instructor and student flexibility to create drills. Whether drill-and-
practice or flexible-practice software, objectivism is the primary reason for creating drills 
and is the most prevalent framework found in aural-training CAL 
Objectivism in Aural Training and its CAl 
Postsecondary aural-training courses traditionally "begin with 'basic' musical 
components such as scales, intervals, and chord identification" (Karpinski, 2000, p. 19). 
This theoretical framework-known as an objectivist model and rooted in behaviorist 
psychology-is the belief that students must master basic aural elements before 
integrating them into larger contexts of music (Covington & Lord, 1994; Lord, 1993). 
Objectivism is the most prevalent framework used in teaching dictation (Buehrer, 2000; 
Covington & Lord, 1994; Lord, 1993). The curriculum is framed around short, 
quantifiable objectives, such as interval identification, that can be assessed (Covington & 
Lord, 1994). Covington and Lord (1994) stated: 
The primary goal of instruction, therefore, becomes the development of this clear 
and well-organized schematic network in the minds of the learners, or, in effect, 
the transmission of the expert knowledge base of the person directing the 
instruction into the mind of the trainee. (p. 161) 
Not only is objectivism the most prevalent framework used by aural-training 
instructors, but it is also observable in all editions of Ben ward and Kolosick' s popular 
dictation textbook (Karpinski, 2000) and most CAl (Buehrer, 2000). Objectivist 
principles "undergird nearly all aural skills curricula, from the teaching strategies and 
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methods of assessment used to most ear training software" (Buehrer, 2000, p. 88). The 
most popular CAl used for undergraduate students is either framed around a drill-and-
practice (Buehrer, 2000; Lord, 1993; Williams & Webster, 2008) or flexible-practice 
model (Lord, 1993; Williams & Webster, 2008), while popular CAl for young children is 
typically framed around a guided-instruction or game-based approach (Williams & 
Webster, 2008). Flexible practice (an extension of drill and practice) may be more 
appealing because it provides instructors with options to customize and evaluate student 
progress; however, like drill and practice, flexible practice is framed around objectivist 
theory and becomes a mere extension of the objectivist classroom (Lord, 1993). 
Many authors in aural-training literature (Arenson, 1984; Blombach, 1993; 
Buehrer, 2000; Covington, 1992; Covington & Lord, 1994; Killam, 1984; Laitz, 2003; 
Lord, 1993; Pratt, 1990; Rifkin & Urista, 2006) frown on in-class dictation drills with the 
aid of a piano because it is not conducive to learning, a waste of class time, and irrelevant 
to music literature. Interestingly, this disdain spawned a need to replace excessive in-
class drills with out-of-class drills (Arenson, 1984; Killam, 1984); yet, it simply 
transferred the responsibility of teaching objectives from a human instructor to a 
machine. 
Objectivist ideas are embedded in MacGAMUT-the software used in the current 
study. Blombach (1993)-the author ofMacGAMUT-states that CAl provides students 
with needed drill and practice for learning basic skills, saves class time for the instructor 
and "those students who don't need so much drill" (p. 6), and allows more class time to 
teach strategies for improving dictation. Blombach grapples over the traditional 
(objectivist) in-class approach of teaching basic aural elements out of context, and like 
others (Covington, 1992; Laitz, 2003; Larson, 1995; Liebhaber, 2001; Pratt, 1990; 
Silberman, 2003; Urista, 2003), encourages alternative instructional strategies for 
teaching dictation in the classroom: 
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I'm not sure what we're teaching students when we're forcing them [students] to 
learn to identify intervals (or scales or chords) in isolation. Wouldn't it be more 
musically useful to them to identify the kind of scale on which a melody is based? 
Similarly, how much need is there in real life for them to identify the quality and 
the inversion of a chord in isolation? And ifthe only way they can identify the 
interval of a tritone is to think of 'Maria' from West Side Story, how useful is that 
so-called skill? Certainly, they need to have these basic skills, but I try to move 
beyond them as quickly as possible in the classroom . ... Then we have time to do 
more interesting things in class-for example, taking melodic dictation from a 
song with a piano accompaniment, or comparing different recorded performances 
of a certain composition. (pp. 6-7) 
Blombach's (1993) emphasis on real-life examples and distaste for teaching 
isolated intervals through song association resonate with the educational theory of 
constructivism, which was contemporaneously being introduced into aural-training 
literature by Lord (1993) and Covington and Lord (1994). Blombach, like several authors 
in the music theory and aural-training literature (Davidson, Scripp, & Fletcher, 1995; 
Larson, 1995; Marvin, 1994; Pratt, 1990; Zbikowski & Long, 1994), make implicit 
references to constructivism whether they are aware ofthe theory itself or not (Buehrer, 
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2000). Constructivism de-emphasizes a lecture format, and emphasizes learner 
interaction (Buehrer, 2000). According to Eggen and Kauchak (1994), "Constructivism is 
a view oflearning that says learners use their experiences to actively construct 
understanding that makes sense to them, rather than acquiring understanding by having it 
presented in an already organized form" (p. 54). Although constructivism is not new to 
educational theory, its implementation in aural skills is a contemporary approach that 
emerged with Lord (1993) and Covington and Lord (1994) (Buehrer, 2000), and 
blossomed into a curricular framework with Buehrer (2000) (Webster, 2011). While Lord 
(1993) and Covington and Lord ( 1994) planted the seeds for constructivism in aural 
skills, Webster (2011) credits Buehrer (2000) with documenting "the history of 
constructivist thinking" and presenting an "extensive application" of this theory to aural-
training pedagogy (p. 117). 
Although neither objectivism nor constructivism is explicitly mentioned, 
Blombach' s (1993) position toward traditional in-class dictation implies that when 
objectivist CAl is integrated into the curriculum, alternative pedagogical strategies (e.g., 
constructivist principles) may be incorporated into the classroom. This is not unusual. 
Buehrer (2000) states that "numerous music theory pedagogues implicitly [adopt] 
constructivist ideals," but these ideals are "often incorporated into an otherwise 
traditional approach or one about which little else is known" (pp. 143-144). Unlike some 
pedagogues who avoid traditional dictation exercises (Covington, 1992; Covington & 
Lord, 1994; Lord, 1993), Buehrer notes: "An aural skills curriculum that embraces 
constructivist principles must not necessarily abandon traditional techniques" (p. 147). 
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Traditional dictation exercises can still be used, but in a context that has relevance. In 
practice, constructivists Lord and Buehrer exercise objectivist ideas. For example, Lord 
integrates traditional dictation activities for practical reasons because students may 
pursue graduate school and have to demonstrate proficiency (Buehrer, 2000), while 
Buehrer assigns MacGAMUT to undergraduate students (T. Buehrer, personal 
communication, October 21, 2012). 
Citing Buehrer's (2000) contribution to constructivism in aural training, Webster 
(20 11) noted a "strong interest in framing music technology in a constructivist context" 
(p. 117) in research studies that have been produced since 2000. Buehrer outlined six 
characteristics that a constructivist aural-training curriculum must possess: (1) "Content-
driven, not assessment-driven instruction" (p. 144); (2) "Predominantly authentic 
learning environments and authentic learning tasks" (e.g., the use of actual pieces of 
music) (p. 145); (3) "A combination of individual learning and collaborative learning" (p. 
147); (4) "Opportunities for student self-reflection" (p. 148); (5) "Attention to musical 
parameters besides pitch and rhythm" (p. 149); and (6) "A use of computers and 
technology beyond drill and practice" (p. 150). While drill-and-practice and flexible-
practice CAl are the most common types of aural-training technology, a constructivist 
prefers interactive, intelligent software, such as SmartMusic; however, SmartMusic is not 
aural-training software, per se. Constructivists view these former types of CAl as 
typically strong in objective material (e.g., interval identification), but weak in aspects 
that concern constructivists, such as interpretive analysis (Buehrer, 2000) and aural 
analysis of contextualized pieces (Lord, 1993). 
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Summary 
Since dictation's appearance in 19t11-century postsecondary education, dictation 
instruction has largely shifted from a human instructor providing in-class drill, to a 
computer tutor providing out-of-class drill. Beginning around 1960, a large body of 
research surfaced, devoted to this transition from human instruction to programmed 
instruction (PI) and ultimately, to computer-aided instruction (CAl), which will be 
discussed in Chapter 2. As Pegley (2006) stated, "technology's ability to streamline the 
' drill and practice' routine" (p. 62) in aural skills is a prominent theme in music education 
technology literature. Although CAl can be used as a replacement for human drill and 
practice and assessment, this study does not advocate human removal, but rather elevates 
the importance of instructors' interactions and involvement with technology as a means 
to thoughtfully coordinate technology with the curriculum, enhance learning, and provide 
student guidance for effective software uses. This philosophy of teaching and learning 
with technology is consistent with the TP ACK principle, which recognizes a multifaceted 
network that materializes when instructors make intentional technological-pedagogical-
content decisions. While much is known about CAl effectiveness and student attitudes, 
little is known about instructors' perceptions and practices as they relate to the uses of 
technology in aural-training curricula. Instructors ' technological practices are most fully 
understood in an environment that maximizes hands-on involvement, as in customizable 
software. To expand the knowledge base in aural-training technology integration, the 
current non-experimental study targeted instructors who use MacGAMUT because this 
software is representative of numerous customizable instructor options that can be 
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tailored to postsecondary curricula. The study employed a pilot-tested, researcher-
designed, self-administered, online questionnaire. Multivariate statistics were used to 
examine relationships between characteristics of the instructors and their practices using 
aural-training CAL 
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CHAPTER 2: REVIEW OF LITERATURE 
Introduction 
This chapter presents a comprehensive overview of the literature related to this 
study. The review ofliterature has been organized into themes from the following bodies 
of research: (a) development of aural-training technology; (b) software evaluation 
models; (c) instructors in technologically-enhanced environments; (d) demographic 
characteristics and educational backgrounds for independent variables; (e) textbooks, 
materials, and CAl used in aural skills; and (f) specific software used in research studies. 
Development of Aural-Training Technology 
The broad purpose of this study was to examine relationships between 
characteristics and practices of postsecondary instructor usages of aural-training CAL 
The development of the technology is an important foundation for the study of CAL The 
following sections are sequenced chronologically because the research is influenced by 
the development of technology itself. These sections will provide details about specific 
studies. The research will be viewed in historical context interwoven by a general 
overview of aural-training technology. It begins with programmed instruction in aural 
training, which provides a foundation for research and development in early CAL 
Programmed Instruction 
Programmed Instruction (PI)-often assisted with taped drills or teaching 
machines, and variously known as programmed learning, auto-instruction, self-
instruction, and automated instruction-was an early attempt primarily in the 1960s to 
integrate technology into aural-training teaching and learning by providing students with 
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individual reinforcement. Several events led to the development of aural-training PI, 
including Pressey's "Automatic Teacher" developed around 1925 at The Ohio State 
University (Petrina, 2004), self-drill practices with recorded materials designed by 
Cookson (1949), and Skinner's (1954) article on machine teaching. Further, behaviorism 
was the theoretical framework underlying programmed instruction (Berz & Bowman, 
1995), as well as Pressey's Automatic Teacher, which was designed to "drill and test" 
and provide "individual instruction and feedback" (Petrina, 2004, pp. 311-312). PI was 
not exclusively designed for music, but was a general phenomenon in education. By 
1962, nearly 300 programs and over 80 teaching machines were available for educational 
curricula (Finn & Perrin, 1962); and by 1966, hundreds of teaching machines were 
available (Dallin, 1966). By the middle 1960s, several programmed textbooks were 
commercially available for music theory, fundamentals, and aural training, including 
Homme and Tosti (1960), Clough (1962), Andrews and Wardian (1964), Barnes (1964), 
Batcheller (1964), Carlsen (1965), and Harder (1965). 
Research on aural-training PI surfaced contemporaneously, focusing on the 
effectiveness of taped drills or programming techniques (linear or branching). 
Researchers compared programmed instruction with traditional methods of instruction, 
another taped-drill group, or in lieu of a teacher. Pretest-posttest studies by Spohn (1959, 
1963) and Carlsen (1962) demonstrated significantly better achievement for experimental 
groups using technology in comparison to control groups. A later study (Tarratus & 
Spohn, 1967) using Spohn and Poland's (1964) taped drills also indicated effectiveness, 
but found no significant difference for ascending intervals; both the experimental (n = 11) 
and control group (n = 18) made improvements on harmonic intervals. In addition to 
effectiveness, researchers found that taped drills could facilitate learning outside of the 
classroom (Spohn, 1963; Tarratus & Spohn, 1967) and programmed instruction could 
replace in-class dictation (Carlsen, 1962). 
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In a first-semester aural-training course (N = 41 ), Spohn (1959) conducted an 
early experiment to evaluate the potential for using tape recordings for out-of-class 
practice. Spohn purposed to improve common dictation "practice procedures" (p. 79), 
which consisted of instructors playing in-class drills on a piano and students drilling each 
other outside of class. The course was taught with traditional methods of instruction for 
the first eight weeks, and was divided into an experimental group (n = 22) using taped 
drills and a control group (n = 19) during the last eight weeks. With an average 
percentage decrease of 80.33% in the number of errors made, the taped-drill group made 
significantly greater (p = .05) improvements in comparison to the control group that had 
no exposure to taped drills. After recognizing error improvement from the use of taped 
drills, Spohn (1963) conducted a project to determine if students (N = 77) could identify 
intervals with programmed materials and self-presentation methods. Intervals were 
grouped by difficulty, based on research by Ortmann (1934) and Poland (1960). 
Participants included a group that completed taped drills (n = 47) and a group that was 
exposed to taped drills, but was unable to complete the drills due to lack of time (n = 30). 
While both groups showed improvements in melodic intervals, the group that completed 
the drills improved in harmonic intervals, but the other group had no significant increase. 
Carlsen (1962) also studied first-year aural training, but in a different way. While 
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Spohn' s experimental group was exposed to traditional methods of instruction before 
using taped drills, Carlsen's experimental group learned melodic dictation exclusively 
through the use of a programmed book and recorded tapes in lieu of a teacher. Carlsen 
divided the experimental group into two subgroups-linear and branching programming. 
The control group learned melodic dictation with the use of a teacher in a classroom 
situation. Because no programmed course in melodic dictation was commercially 
available, Carlsen created one for the experiment. Hypothesis 1 predicted that no 
significant difference would be found related to the effectiveness of linear and branching 
techniques. Scores of both experimental subgroups from the posttest (Melodic Dictation 
Test No. 2) were compared by means of an ANCOV A. Results indicated that neither 
programming technique was superior to the other; therefore, hypothesis 1 was accepted. 
Hypothesis 2 predicted that no significant difference would be found between teaching 
methods of using a human instructor (control) or PI (treatment). With the use of an 
ANCOVA, a significant difference (p = .05) was found in favor of PI, indicating that 
melodic dictation can be more effectively taught by PI than traditional methods of 
instruction. Hypothesis 2 was rejected. Carlsen (1964) later concluded that: 
The potential of programed [sic] instruction for music, particularly aural 
perception, appears to be great. Such implementation would release the teacher 
for tasks which only the teacher could do. Contrary to the notion that the teaching 
machine will replace the teacher, the utilization of programed [sic] materials may 
well increase the shortage of good teachers. Instead of teaching a class of 30 
students, the teacher using programed [sic] instruction will be involved in 
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teaching 30 individuals with attention to their individual needs. (p. 148) 
Although programmed instruction was a successful way to improve dictation 
skills among undergraduate students, it was not an automatic guarantee for improving 
other areas of musicianship. Buck's (1991) study is an example that showed no 
significant differences between the treatment (Pitch Master and Tap Master) and control 
groups (traditional teaching) among elementary students (N = 44) for improving music 
reading and singing skills. Nevertheless, the vast majority of studies in aural-training PI 
indicated significant findings. And, the behaviorist model embedded in PI continued as 
the theoretical framework in the next phase of aural-training technology-that of CAl 
systems. In fact, early drill-and-practice CAl was often viewed as expensive PI on 
computers (Berz & Bowman, 1995; Bitzer, 1973). 
Early CAl Systems 
While programmed textbooks, taped drills, and teaching machines were 
infiltrating curricula, CAl systems began to emerge. Around 1960, Don Bitzer built the 
first generalized CAl system, called PLATO (Programmed Logic for Automated 
Teaching Operations), which was implemented on mainframe computers. Music CAl 
systems emerged in the late 1960s as an extension of PI; however, regular music 
instruction on the PLATO system "did not begin until about 1973" (Eddins, 1981, p. 9). 
Initially, both music PI and CAl were primarily devoted to aural training. In the 1960s 
and 1970s, most ofthe drill-and-practice CAl was concentrated on mainframe computers 
located at the University of Illinois, University of Delaware, The Ohio State University, 
and Florida State University (Upitis, 1983). In 1975, the National Consortium for 
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Computer-Based Music Instruction (NCCBMI), now known as the Association for 
Technology in Music Instruction (ATMI), was formed as "a special interest group" of the 
Association for the Development of Computer-Based Instructional Systems (ADCIS) to 
share and evaluate music courseware, and provide communication for faculty interested 
in the pedagogical use of computers (Arenson, 1984; Eddins, 1981 ). 
Early studies in music CAl systems were designed to explore the feasibility and 
effectiveness of experimental CAl systems, and compare the effectiveness of CAl 
systems to tape laboratories. Several initial writings (Deihl, 1971; Hofstetter, 197 5; Kent, 
1970; Kuhn & Allvin, 1967; Placek, 1974; Thompson, 1973) primarily described the 
makeup of experimental CAl systems, and trials to test the feasibility of using CAL 
Feasibility was also problematic in PI research. Of five studies reported by Carlsen 
(1964 ), "none of the studies .. . conclusively supported the feasibility of using programed 
instruction as a means of developing aural comprehension" (p. 141). As for feasibility in 
using CAl, Kent (1970) concluded that a CAl music system was technologically, but not 
economically feasible for the metropolitan public school district of Wichita, Kansas. 
Similar results were found by Hebda (1986) who found that inadequate funding was the 
major reason for non-use of CAl among baccalaureate nursing programs. 
The Stanford Project (Kuhn & Allvin, 1967) is noteworthy for its early efforts in 
aural-training CAL Other budding aural-training CAl systems were GUIDO (1974), 
AMUS (1977), and MEDICI (late 1970s). Because software during that time lacked 
"technical sound quality" (Williams & Webster, 2008, p. 406), "the selection of music 
hardware" was "critical to [the] development of an effective system" (Ottman et al., 
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1980, p. 80). Development and implementation of applications was often at the core of 
these studies; therefore, most provide detail related to hardware devices (e.g., hardware 
sound generator, cassette tape recorders, cassette interface, speakers, microprocessor, 
amplifier, telephone, microphone, synthesizers) (Hofstetter, 1978; Kuhn & Allvin, 1967; 
Ottman et al., 1980; Pembrook, 1986). Each of these systems is discussed in the 
following sections. 
The Stanford Project. The Stanford Project-the earliest-known effort in aural-
training CAl (Killam, Bales, Hamilton, & Scott, 1979; Kuhn & Allvin, 1967}--was an 
experimental CAl system used to judge the pitch accuracy of melodic patterns sung into a 
microphone through the use of a pitch extraction device, controlled by an IBM 1620 
mainframe computer. The Stanford Project was important because for the first time the 
strengths and basic principles of PI were coupled with a new mode of student response 
sampling (Allvin, 1971). Preliminary research, without inferential statistical analysis, was 
conducted to study the results of interactions between music majors (N = 1 0) and 
machines through the use of sight-singing exercises from the Melodic and Harmonic 
Idioms of the Aliferis Music Achievement Test (Aliferis, 1954). Preliminary results 
indicated that the branching technique of programming was effective, and students had an 
increased awareness of pitch and adapted satisfactorily to the machine; however, negative 
overt student behavior was observed. 
GUIDO. In 1974, Fred Hofstetter designed the first complete aural-training CAl 
curriculum known as GUIDO (Graded Units of Interactive Dictation Operations), at the 
University of Delaware for the Automated Instruction and Research Laboratory. GUIDO 
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was programmed on a large Burroughs 6700 computer using Tektronix graphics 
terminals, and was later transferred to the PLATO system. GUIDO contained a set of 
drill-and-practice, mastery-based exercises in aural intervals, melodies, chord qualities, 
harmonies, and rhythms. To determine its effectiveness, Hofstetter (1975) compared 
GUIDO to a tape laboratory. During first-semester aural training, a baseline was 
established with a class (N = 33) assigned to a tape laboratory. During the second 
semester, the class was randomly assigned to a control group (n = 16) using the tape 
laboratory and an experimental group (n = 17) using GUIDO. Results of at-test indicated 
that the GUIDO group improved more than the control group (p = .05). Based on the 
results, the tape laboratory at the University of Delaware was replaced by a CAl 
laboratory. 
Hofstetter conducted other GUIDO-related studies including confusion patterns in 
harmonic dictation (1978), chord quality dictation (1980), and rhythmic dictation (1981 ). 
Confusion patterns were gleaned from cross tabulations of correct answers with 
responses from music majors who worked through 15 units of harmonic dictation (N = 
17), 22 units of chord quality dictation (N = 18), and 24 units of rhythmic dictation (N = 
16). Results for harmonic dictation revealed confusion patterns in the bass line, wrong 
inversion, chord function, wrong quality, unrecognized sevenths, unrecognized roots, 
favorite response confusions, the supertonic being confused with the subdominant, and 
the dominant being confused with the subtonic (Hofstetter, 1978). Findings for chord 
quality dictation indicated that major chords are confused with other major chord 
inversions, minor chords are confused with other minor chord inversions, and augmented 
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and diminished chords are confused with each other (Hofstetter, 1980). Additionally, 
results of at-test indicated that participants in the chord quality study made statistically 
significant improvements (p = .05) from pretest to posttest in correctly identifying chords 
in close position (average pretest score of39% to average posttest score of78%) and 
chords in open position (average of 32% to 72%). The rhythmic dictation study indicated 
that basic notes are confused with other basic notes, dotted notes are confused with basic 
notes, duplets are confused with basic notes, and triplets are confused with basic notes. 
No difference was found between simple and compound meters (Hofstetter, 1981). Also 
in this study, Hofstetter (1981) measured the effects of difficulty upon learning style and 
the use of student options upon achievement. By varying the meters, Hofstetter found that 
significantly more exercises were answered correctly when four was the bottom number 
(beat value) in simple meters, and eight was the bottom number (division of the beat) in 
compound meters (p = .01). No significant effect on student achievement was displayed 
based on the tempo of dictation, use of a metronome, or number of repetitions. Hofstetter 
concluded that "computer-based delivery of aural skills training is superior to traditional 
methods" (1981, p. 52). 
AMUS. North Texas State University (now, the University ofNorth Texas) began 
developing an aural-training CAl lab in July 1977 when Rosemary Killam was hired 
(Baczewski, 1980). Dan W. Scott designed and developed the Automated Music System 
(AMUS), AMUS and MUSOR hardware, and AMUS computer programs that were used 
(Killam et al., 1979). The AMUS CAl system provided drill and practice in aural skills 
"without overburdening the instructor" (Hamilton & Scott, 1978, p. 2). Under the 
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direction of Ottman, Killam developed the aural-training curriculum (Killam et al., 1979). 
The School of Music at North Texas used AMUS to facilitate 600-900 undergraduate 
students who were annually enrolled in the two-year music theory core (Hamilton & 
Scott, 1978; Killam et al., 1979). In 1977, students began using AMUS in the music 
theory curriculum (Hamilton & Scott, 1978), which included an integrated approach of 
music theory, ear training, sight singing, keyboard, part writing, and analysis (Eddins, 
1981 ). Preliminary research, without statistical analysis, was conducted using two groups 
of freshmen (n not provided). The experimental group used AMUS for 30 minutes per 
week while the control group did not use CAL By mid-semester, the experimental group 
had a median grade that was 20 points higher than the control group (Killam et al., 
1979).6 Improvement in aural-training skills was observed after an experimental semester 
with AMUS (Byerly, 1978). This preliminary, exploratory research by Killam et al. 
(1979) exhibits two problems. First, like several other initial writings in early 
experimental music CAl systems (Deihl, 1971; Kent, 1970; Kuhn & Allvin, 1967; 
Placek, 1974; Thompson, 1973), Killam et al.'s primary objectives are seemingly to 
describe the makeup and perceived benefits of AMUS, perhaps to convince the aural-
theory community of its feasibility; however, Hamilton and Scott (1978) had already 
discussed its makeup in great detail. Second, Killam et al. vaguely discussed preliminary 
research to test the effectiveness of the system. The control group received no treatment 
except for traditional methods of instruction; therefore, it stands to reason that the 
6 Further research was anticipated for comparing student competency to gender, primary 
instrument, and the time of day favored by students to use AMUS (Killam et al., 1981 ); however, 
no known published research was found. 
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experimental group would make improvements over the control group. 
MEDICI. In the late 1970s, the Center for Music Research at Florida State 
University added the Integrated Cybernetic Music System-a comprehensive system of 
music hardware and software subsystems interfaced to a general music database; and 
MEDICI (Melodic Dictation Computerized Instruction)-a new CAl system that would 
automatically select from 4,000 graded examples in melodic dictation (Taylor, 1980, 
1982). The purpose of MEDICI was to improve melodic dictation skills, and replace in-
class drill with out-of-class drill (Pembrook, 1986). Developed on the PLATO system, 
MEDICI was used from 1980 to 1983 at Florida State University until a shortage of 
terminals made its use unreasonable (Pembrook, 1986). 
In a descriptive study, Pembrook (1986) investigated students' attitudes toward 
MEDICI using a 34-item, researcher-designed questionnaire. Pembrook surveyed 
sophomore music majors (N = 75) at Florida State who had been exposed to MEDICI and 
traditional methods of instruction. The questionnaire evaluated the equipment used and 
the students' enjoyment of MEDICI. Results indicated that students generally felt 
favorable toward the hardware and software; however, for the most part, students had a 
negative opinion of MEDICI because it required too much time outside of class, too 
much progress in a limited amount oftime, and the increase in difficulty levels was 
inconsistent throughout the program. 
In summary of early CAl systems, economic feasibility and effectiveness were 
initial concerns. Salient contributions from these systems include effectiveness of 
branching (Stanford Project), superiority of CAl to traditional methods (GUIDO), drill 
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and practice without overburdening the instructor (AMUS), and automatically selecting 
from thousands of examples (MEDICI). MacGAMUT-the tool selected in the current 
study to represent aural-training CAl software-has benefited from this research, and 
preliminary research on its predecessor, GAMUT, programmed on the Phoenix/Orion 
system (see Appendix E). MacGAMUT is economically feasible, provides drill and 
practice without overburdening the instructor, and automatically selects from thousands 
of examples. Negative behavior, opinions, or frustrations were observed among student 
users ofthe Stanford Project (Allvin, 1971), GUIDO (Hofstetter, 1979), AMUS 
(Baczewski, 1980), and MEDICI (Pembrook, 1986).7 Like MacGAMUT, each ofthese 
programs is mastery-based, which may be the reason for student frustrations. Although a 
study on student attitudes of MacGAMUT would be beneficial, the current research 
focuses on instructors' uses of CAL Perhaps due to the concentration on economic 
feasibility and effectiveness, instructors' uses and interactions with the technology were 
not sufficiently explored in early music CAl studies. 
CAl for Personal Computers 
Prior to the advent of the microcomputer in the late 1970s, personal instruction 
through computer technology was neither widespread nor affordable (Arenson, 1984; 
Higgins, 1992; Rudolph, 1996). Unlike early CAl systems which relied heavily on music 
hardware devices (Ottman et al., 1980), "much of the instructional content and the sound 
generation [for personal computers] is based in software" (Williams & Webster, 2008, p. 
7 Placek' s (1974) RHYTHM, on the other hand, is an early example of a CAl system for rhythmic 
notation and aural perception of rhythm, in which students generally reported that the experience 
was "enjoyable and valuable" (p. 13). Perhaps this is because RHYTHM combines drill and 
practice, tutoring, and gaming. 
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407). With the affordability of personal computers, software was written for a variety of 
educational uses. The earliest music CAl software, based on a simple drill-and-practice 
model, began to emerge in the late 1970s with basic aural-training exercises (McGee, 
2002). Among the earliest programs were Music Lab, Practica Musica, MacGAMUT, 
Melodic Dictator, and Ear Training Expert (McGee, 2002). Drill-and-practice software is 
one of the oldest instructional applications of technology. Although the microcomputer 
was available at a fraction of the cost ofthe mainframe computer, only 5.36% of 
postsecondary music instructors were using CAl in 1975 (Jones, 1975). 
In the early 1980s, Micro Music Inc. Software Library (later known as Temporal 
Acuity Products) and Electronic Courseware Systems were the first companies to publish 
music CAl software (Higgins, 1994). By 1988, around 200 music software programs 
were commercially available (Hofstetter, 1988). From the late 1980s to mid-1990s, 
several guides or handbooks for using music software were produced by Bartle (1987), 
Hofstetter (1988), Brandom and Pursell-Engler (1992), Hermanson (1993), and Higgins 
(1994). Rudolph (1996) and McGee (2002) agreed that "literally hundreds" of aural-
training CAl exist. These also include online CAl, which provide instructors with 
numerous applications from which to choose. 
As seen in earlier studies, comparing PI or CAl systems to traditional methods of 
instruction has been a common thread in the literature. Further research in aural-training 




The literature review includes research on mastery-based CAI because 
MacGAMUT-the representative piece of software-is a flexible drill-and-practice 
application with a mastery-based approach. Mastery learning, as it relates to aural 
training, "is an instructional strategy that requires a student to learn, or 'master,' one unit 
of material before he can proceed to the next unit" (Blombach & Murphy, 1981a, p. 31). 
Conceptualized by Carroll (1963), mastery learning "yielded promising results for 
facilitating information processing by imposing upon the learner a specific method of 
interacting with the instruction" (Canelos, Murphy, Blombach, & Heck, 1980, p. 245). 
Blombach (1983e) acknowledged mastery-based learning as a worthy concept, but 
recognized several shortcomings, including student resentment: 
Mastery learning seems like a great idea .... The difficulty is that it takes some 
students much longer than others to master the same amount of material. Students 
who would be satisfied with minimal passing grades greatly resent the 
enforcement of an 'A' or 'B' grade competency requirement. ... And there is 
another problem .... [W]hat happens to the poor student who has mastered so few 
units that he literally has not yet been allowed to practice what will be on the test? 
Certainly, that's not fair. (pp. 9-10) 
The following three quasi-experimental studies examined the effectiveness of mastery-
based CAL Although CAl effectiveness is at the core of each study, two of the studies 
also explored student attitudes, which imply that student feedback is a way of evaluating 
effectiveness. 
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Hofstetter (1979) conducted what is perhaps the most prominent early study 
investigating mastery-based CAL Hofstetter compared a traditional GUIDO sequence 
with a mastery-based approach of using GUIDO, and conducted an analysis of student 
attitudes toward the use of GUIDO. For ascending intervals, a baseline was established 
with students (N = 24) using a traditional GUIDO sequence coordinated with a 
programmed textbook-Benward's Workbook in Advanced Ear Training and Sight 
Singing (1969). For descending intervals, the class was assigned to a control group (n = 
12) using a traditional GUIDO sequence and an experimental group (n = 12) using a 
mastery-based approach of GUIDO. Results indicated that the mastery-based group 
improved significantly more than the control group (p < .05). The most crucial attitudinal 
difference between the two groups was that "the competency-based group was much 
more frustrated by having to meet competencies than was the control group" (Hofstetter, 
1981 , p. 52). Student frustration prompted Hofstetter (1979) to meet with a student 
council of music majors to determine whether the mastery-based approach should be 
lowered or done away with entirely. Their unanimous decision was to continue the 
mastery-based approach, which implied that mastery was necessary regardless of student 
frustration. 
Canelos et al. (1980) examined three instructional strategies with freshman music 
majors (N = 87) to determine the most effective method for learning aural intervals. The 
instructional strategies included a linear programmed textbook (Clough, 1964), an 
unspecified mastery-based CAl using a cathode-ray tube terminal, and self-practice using 
a textbook (Aldwell & Schachter, 1978). The researchers used a 2 x 3 mixed ANOV A 
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having one between-subjects variable (three instructional strategies) and one within-
subjects variable (time variables: immediate test of retention, and a 48-hour delayed test 
of retention). Data were collected using a 35-item cognitive measure (Interval Concept 
Test) and a 25-item attitudinal measure (Student Attitude Survey). Results indicated a 
significant main effect (p < .04) for the three instructional strategies. Post Hoc testing, 
using a Tukey Wholly Significant Difference (WSD) statistic, indicated that mastery-
based CAl (X= 22.97) was significantly better for learning intervals than PI (X= 19.97) 
or self-practice (X= 18.53), which was determined to be least effective. Details on the 
content and responses from the 25-item attitude survey were excluded from the study. 
Instead, the researchers only reported how the survey supported the findings, stating that 
students preferred "the mastery learning-CAl strategy and the programmed instruction 
strategy over self-practice" (p. 248). The exclusion of details implies that the researchers 
avoided overemphasizing students' feedback, perhaps because other factors, such as 
significant differences in instructional strategies, were more valuable. 
Arenson (1982) conducted an experimental study on the mastery-based modules 
developed for fundamentals of music, which included five aural-training components 
from Hofstetter's GUIDO. The study compared a control group (n = 20) to an 
experimental group (n = 20) from a fundamentals of music course for non-music majors. 
Arenson found that mastery-based CAl produced significantly greater gains (p < .001) 
than written homework assignments. From pretests to posttests, the control group 
improved very little (20. 7 to 21.9), but the experimental group improved significantly 
(18.3 to 28.9). 
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These three studies provide evidence that mastery-based CAl demonstrated 
significantly better achievement in comparison to traditional CAl sequences (Hofstetter, 
1979), PI and self-practice (Canelos et al., 1980), and written homework (Arenson, 
1982). Student attitudes were considered in two studies (Canelos et al. , 1980; Hofstetter, 
1979). Except for student feedback that supported significant findings, Canelos et al. 
(1980) informed the reader of very little regarding student attitudes. Hofstetter (1979), on 
the other hand, placed much value on student feedback, using it as a basis on whether or 
not to continue the mastery-based approach. 
Summary of Aural-Training Technology 
As stated in Chapter 1, many aural-training researchers believe that in-class 
dictation drills deemphasize interactive learning environments and waste valuable class 
time that could be spent in other areas of musicianship or in teaching dictation strategies. 
This position ignited a need for a co-curricular approach of using the classroom for 
instruction and assigning dictation drill as homework. Initially, as discussed in Chapter 2, 
self-drill practices were carried out through programmed instruction, primarily with taped 
drills or a programmed textbook in a pencil-and-paper fashion. Researchers concluded 
that taped drills could facilitate learning outside of the classroom and PI could replace in-
class dictation. 
CAl systems and CAl software were the next phases of aural-training technology. 
Although CAl systems were found to be superior to traditional methods, negative student 
attitudes and the high costs of mainframe computers were problematic to its longevity. 
With the advent and affordability of the microcomputer, development of aural-training 
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technology moved from mainframe computers to microcomputers and became 
widespread. Simple drill-and-practice CAl software began to emerge in the late 1970s; 
and, like CAl systems, CAl software continued a mastery-based approach. Concerned 
with the effectiveness of mastery, research indicated that mastery-based CAl 
demonstrated significantly better achievement in comparison to all previous practice 
procedures. Like CAl systems, frustration among student users persisted. Although 
student attitudes were not explored in the data collection of the current study, the 
following section on software evaluation models provides instructors with guidelines on 
selecting software that best suits curricular, pedagogical, and learning needs. 
Software Evaluation Models 
The type of software that was used in the procedures for this study was a flexible 
drill-and-practice, mastery-based application that provides feedback for students, and 
gives instructors flexibility in customization. As this type of software has developed, 
researchers have taken note of the need to evaluate software for its effectiveness and 
educational applicability. Guidelines for the evaluation of educational software will be 
presented in this section. When pertinent, characteristics found in MacGAMUT that are 
similar to or different from these guidelines will be articulated in the conclusion. 
Gibbs, Graves, and Bernas (2001) developed an Internet survey instrument with 
more than 230 criteria for evaluating software. A panel of21 instructional technology 
experts validated the instrument and deemed 91 criteria as important to the evaluation of 
instructional courseware.8 Some criteria deemed as important included: the potential for 
8 A "revised criteria" is not available in this article, but is available in Appendix A at 
44 
pictures, graphic images, and other mediated representations to facilitate understanding; 
the potential for courseware to provide educational gains for learners; the provision of 
practice activities in the courseware to actively involve the learner; the clarity of 
sentences; and appropriate feedback. Criteria were placed into categories of information 
content, information reliability, instructional adequacy, program adequacy, visual 
adequacy, motivation and attitude, classroom management issues, documentation, 
feedback and interactivity, instruction planning, evidence of effectiveness, support issues, 
interface design and navigation, and clear, concise, and unbiased language. 
Deubel (2002) conducted survey research using teachers (N = 113) in 3 5 Ohio 
middle schools. This study examined the use and effectiveness of mathematics software 
to help students pass Ohio's standardized tests. Software quality was a significant factor 
in teachers' decisions to use technology. Teachers indicated a need for drill-and-practice 
software for students who were failing the proficiency test. Deubel presented 1 0 
guidelines to judge the instructional and technical merit of curriculum-based software 
based on previous research (Deubel, 2000): (1) "Does the software have stated learning 
objectives that are adhered to?" (p. 11); (2) "Is the software motivating to students?" (p. 
12); (3) "Does the software allow for individualized instruction?" (p. 13); (4) "Does the 
software suggest paths to improve and have the ability to automatically adjust for student 
needs?" (p. 13); (5) "Does the software provide clear examples of skills that it is designed 
to develop?" (p. 13); (6) "Does the software provide some repetition to assist in 
retention?" (p. 13); (7) "Do problems make reference to real-life applications?" (p. 14); 
www.iste.org/jrte/ for members of the International Society for Technology in Education. 
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(8) "Does the software accommodate more than one solution method?" (p. 14); (9) "Is 
feedback tutorial in nature, or does feedback just indicate responses are right or wrong?" 
(p. 14); (10) "Are help and audio features under user control?" (p. 14). In addition, 
software should keep track of student progress, identify students' areas of weakness and 
strength, contain a teacher management system that permits teachers to make 
modifications, and contain a security system that prevents students from accessing 
teacher information, such as student data. Three challenges were presented for teachers: 
(a) "eliminate the ' let the buyer beware' attitude"; (b) "adopt instructional strategies"; 
and (c) "harness the power of technology for the standards movement" (p. 15). 
Reeves et al. (2002) used heuristic evaluation in their study. Developed by 
Nielsen (1993, 1994, 2000), heuristic evaluation is a method for examining the usability 
of software through discovery of solutions to problems. It is fast, convenient, economical, 
and often conducted as a supplement to usability testing. Most heuristic evaluations 
involve a small set of evaluators plus a moderator, and last one or two days. The Reeves 
et al. study involved eight experts plus a moderator, and took place over two weeks. 
Reeves et al. expanded and modified Nielsen's protocol of 10 heuristics for software 
evaluation to include the following 15 heuristics fore-learning evaluation: (1) visibility 
of system status, (2) match between system and the real world, (3) error recovery and 
exiting, (4) consistency and standards, (5) error prevention, (6) navigation support, (7) 
aesthetics, (8) help and documentation, (9) interactivity, (1 0) message design, (11) 
learning design, (12) media integration, (13) instructional assessment, (14) resources, and 
(15) feedback. 
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The researchers in the Reeves et al. (2002) study applied their 15-item heuristic 
protocol to a "commercial e-learning program called 'GMP Basis' designed for the 
American Red Cross by Learn Wright" (p. 2). The researchers identified three problems 
with GMP Basics, each of which were resolved through revisions to the courseware. 
Based on revisions from the heuristic evaluation, the courseware was improved by: (a) 
allowing learners to exit easily; (b) providing a more professional, aesthetic appearance; 
and (c) improving the readability of messages and instructions through setting black texts 
on light backgrounds. The researchers concluded that heuristic evaluation strengthened 
the courseware's usability, but noted that heuristic evaluation alone is insufficient, and 
should be used as a supplement to usability testing. 
McKenzie (2003) categorized software by identifying its primary instructional 
function, and relating it to Bloom's Taxonomy (Bloom et al. , 1956) and Gardner' s (1983) 
Multiple Intelligences (MI). McKenzie ' s categories are tutorial, guided practice, 
independent practice, assessment, heuristic, productivity, and simulation. Tutorial and 
assessment applications address the lowest levels ofMI (logical and verbal), and the 
lowest levels of thinking based on Bloom's Taxonomy (knowledge and comprehension). 
Guided practice addresses logical, verbal, musical, and naturalist intelligences, while 
independent practice adds intrapersonal intelligences, and heuristic evaluation adds 
interpersonal intelligences. In levels of thinking, guided practice addresses knowledge, 
comprehension, and application, while independent practice adds analysis. Heuristic and 
simulation address knowledge, comprehension, application, analysis, and synthesis in 
levels of thinking. Simulation and productivity address the highest level ofMI (logical, 
verbal, musical, naturalist, intrapersonal, interpersonal, visual, existentialist, and 
kinesthetic). Productivity addresses the highest level of thinking (knowledge, 
comprehension, application, analysis, synthesis, and evaluation). 
How MacGAMUT is Situated 
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In terms oflevels ofthe cognitive domain, MacGAMUT addresses knowledge, 
comprehension, application, and analysis. In reference to Multiple Intelligences, 
MacGAMUT addresses verbal, logical, and musical intelligences. MacGAMUT meets 
each of Deubel's (2002) 10 guidelines, as will be detailed in Chapter 3 in the section 
entitled, "MacGAMUT as a Representative Piece of Software." Mac GAMUT further 
meets Deubel's suggestions that software should keep track of student progress, identify 
students' areas of weakness and strength, contain a teacher management system that 
permits teachers to make modifications, and contain a security system that prevents 
students from accessing teacher information (Appendix E). 
As with any application, MacGAMUT has limitations. In reference to aesthetic 
appearance (Reeves et al., 2002), McGee (2002) recognized that MacGAMUT "does not 
have the polished look of the other packages, [but] it more than makes up for that with 
content, design, and flexibility" (p. 122). In terms of instructional adequacy (Gibbs et al., 
2001 ), Karpinski (2000) noted that MacGAMUT should provide students with the 
experience of creating key signatures and musical symbols, such as note heads, stems, 
flags, proper stem direction, and correct placement of rests. 
Although MacGAMUT was selected as a representative application, the current 
study's primary purpose was to investigate relationships between characteristics and 
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practices of postsecondary instructor usages of aural-training CAL The next section will 
examine literature focused on instructors who use technology. 
Instructors in Technologically-Enhanced Environments 
According to the National Council for Accreditation of Teacher Education 
(NCA TE), postsecondary instructors must possess proficiency in music technology to 
meet the expectations of 21 51-century culture and education (NCATE, 1997). Further, 
they have an important responsibility in modeling and passing on these technical skills to 
the next generation of music educators, many of whom will impact the learning ofK-12 
students (Becking, 2011; Fritschi, 2008; Meltzer, 2001). Previous researchers have 
suggested that music teachers do not have the same type of training in technology as they 
do in other areas of music, and thus, they feel underprepared to incorporate technology 
into their teaching (Dorfman, 2006, 2013; Meltzer, 2001; Ohlenbusch, 2001; Reese & 
Rimington, 2000; Taylor & Deal, 2003). Similarly, in the field of education, Fritschi 
(2008) concluded that education professors are not imparting adequate technology 
competencies to pre-service teachers, while Becking (2011) discovered in a literature 
review that new in-service teachers are not prepared to use technology in their teaching 
(Becker, 1999; Ertmer & Hruskocy, 1999; Firek, 2003). 
This section focuses on research in areas of instructional technology other than 
aural training. Some common themes were recognized in research involving instructors in 
technology; these included instructors ' attitudes and fears of computers and CAl, and 
instructors' practices with technology. 
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Instructors' Attitudes and Fears 
As Collins (1979) expressed, the fear of computers overtaking human instructors 
was a reality in the early stages of technology integration (Kuhn, 1974; Suppes, 1971). 
Perhaps this fear was somewhat justified, and at least perceived as a possibility. For 
example, Parrish (1997) illustrated that an experimental group could learn fundamentals 
of music entirely by the use of a computer. In this experiment, human instruction was 
limited to answering questions, while the computer taught. 
In early educational uses of technology, the computer was perceived as potentially 
better than human instructors because "the computer is eternally patient and without 
prejudice" (Fisher, 1982, p. 20). Possibly because ofthe threat of being replaced by 
computers, some studies focused on instructors ' attitudes toward the computer (Bergen, 
1989) and CAl (Brown, 1981). Bergen (1989) showed that the primary concern of 
computer-enhanced learning among full-time graduate faculty (N = 92) was whether or 
not students should own or have access to computers. With a high response rate (66.6%; 
N = 141) from educators in Iowa Public School Districts, Brown ( 1981) determined that 
neither administrators nor teachers found CAl as a threat to them. 
Based on a literature review, Brock and Sulsky (1994) found that attitudes toward 
computers "are generally thought to be composed of two factors: (1) beliefs that the 
computer is a beneficial tool, and (2) beliefs that computers are autonomous entities" (p. 
17) capable of replacing human instruction. Viewing the computer as a beneficial tool is 
central to the current study, as well as the research in the next section, which explores 
instructors' practices with technology. 
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Instructors' Practices with Technology 
Non-Music Instructors. Three recent non-music dissertations (Becking, 2011; 
Fritschi, 2008; Liu, 2008) were particularly influential on the current study. These studies 
examined postsecondary instructors' practices with technology. Their approaches differ 
from each other, in that Fritschi (2008) used students' perceptions of instructors' 
practices, Liu (2008) interviewed instructors, and Becking (2011) surveyed and 
interviewed instructors. None of these studies used an experimental design. 
In the first study, Fritschi (2008) examined instructors' usages ofPowerPoint 
through the perceptions of undergraduate students from eight postsecondary institutions 
in the 29 colleges of education in Alabama. The literature review was framed using the 
Cognitive Theory of Multimedia Learning (Mayer, 2000; Mayer, Heiser, & Lonn, 2001), 
a foundational theory for the present study. Using a researcher-designed questionnaire, 
Fritschi found that 72% (n = 174) of students preferred PowerPoint over a blackboard, 
whiteboard, or overhead projector. Students evaluated instructors' design and delivery of 
PowerPoint and perceived that the most useful techniques were: bulleted text that is 
simplified or abbreviated (74%; n = 190), titles that summarize information (70%; n = 
174), graphics and on-screen text that duplicate spoken text (63%; n = 164), and on-
screen text with an associated image (63%; n = 162). Students' perceptions of distractions 
created by instructors were: too much text (64%; n = 163), instructors turning towards the 
screen and away from students (62%; n = 158), and instructors reading the text verbatim 
(53%; n = 136). Students indicated that instructors frequently present slides with graphics 
and on-screen text (50%; n = 131), use PowerPoint regularly for instruction (47%; n = 
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123), and use slides with on-screen text and an associated image (39%; n = 101). 
According to students' perceptions, instructors in Fritschi's (2008) study 
exhibited effective and ineffective practices in using PowerPoint. Students indicated that 
credibility of instructors' subject knowledge was impacted by the delivery of Power Point 
presentations. As these pre-service teachers predicted ways in which they would use 
PowerPoint in K-12 classrooms, their answers were based solely on the ways they had 
observed their instructors' use of the tool. Consistent with previous research (Britzman, 
1991; Lortie, 197 5; Phelps & Cherin, 2003 ), Frits chi concluded that pre-service teachers 
are likely to teach in the way in which they are taught; therefore, postsecondary 
instructors should model effective practices of integrating technology. Fritschi found that 
"colleges of education are not producing students with competencies in instructional 
design that empower them to effectively use digital tools for learning" (p. 185). This 
suggests that instructors who integrate technology into the curriculum are not imparting 
adequate technology competencies to their students. These findings inform the current 
study by implying that curriculum integration of technology is a vital way of equipping 
students with basic technological competencies. Although Fritschi's study is somewhat 
related to the current study, PowerPoint, as mentioned in Chapter 1, is an application 
used as an efficiency and extension device to enhance instructors' in-class lectures, while 
CAl is a "transformative application" used to meet individual needs of students outside of 
class (Harris et al., 2009, p. 394). 
In the next study, Liu (2008) evaluated online graduate education through 
instructors' practices, reflections, and perceptions. Assessment tasks were found to be 
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key elements in the quality of online learning. Liu used document analysis, virtual 
observation, and interviews with instructors (N = 20) from a Midwestern university. 
Instructors identified seven main factors that girded the design of the assessment tasks: 
students, motivation, learning, subject areas, programs, characteristics of the online 
delivery format, and constraints. Instructors identified 10 sources that they consulted in 
the design of online assessment tasks. Instructors reported similarities and differences in 
the use of assessment tasks in online and residential learning. Perceptions of the 
opportunities and challenges that arise in online learning were also reported. 
Liu (2008) concluded that assessment tests should include questions that are 
diverse, clear, and evoke higher-order thinking skills (e.g., critical thinking). Instructors 
who were interviewed by Liu preferred discussion-based questions, rather than multiple 
choice questions. Liu recommended that instructors consider students' feedback for 
improving online teaching and assessment tests; however, "students' feedback should not 
be overemphasized" (p. 154) because their feedback may be inaccurate or biased. Liu 
recommended that administrators and supporting staff should provide new online 
instructors with financial support, connections to experienced online teachers, and 
professional development opportunities. The latter recommendation is especially relevant 
to the current study. Professional development opportunities (workshops or seminars) 
provide a meeting ground where teachers can connect with each other to share and 
exchange ideas. 
Becking (20 11) conducted surveys with two groups of instructors (N = 105; 
47.30%) in the College of Education at a Midwestern university for the purpose of 
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comparing veterans at integrating technology into their teaching (n = 20) to the rest of the 
department (n = 85; 42.08% response rate). In addition to the use of a questionnaire, the 
veteran group was also interviewed. A weakness in the study is that Becking used 
descriptive statistics (frequencies) to make comparisons between the two groups instead 
of using advanced statistical analyses. Descriptive results indicated that the veteran group 
used more technologies than the rest of the group; however, frequency difference was not 
significant. Out of 13 types of technology presented on the survey, both groups rated 
email, presentation software, and Internet content as the technologies that they use the 
most in their teaching. Veteran instructors ranked animation, pod casts, and social 
networking as the least used technologies, while the rest of the respondents ranked 
podcasts, chat, and wikis as least used. Relevant to the current study, both groups 
indicated inadequate training opportunities available at their institution "to develop the 
technical skills required for instructional technology integration" (p. 177). Becking 
advocated that education professors should model technological skills to pre-service 
teachers. 
Music Instructors. In addition to the above studies concerned with technological 
practices of instructors in non-music fields, three music dissertations (Meltzer, 2001; 
Ohlenbusch, 2001; Stell, 1999) were also beneficial to the current study. Ohlenbusch 
(2001) and Meltzer (2001), in particular, responded to two technological training needs 
addressed by NCATE's Taskforce ofTechno1ogy and Teacher Education. First, teachers 
do not know how to integrate technology effectively to promote student learning 
(NCATE, 1997 as cited in Ohlenbusch, 2001). Second, technology will not be 
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sufficiently integrated without adequate teacher training (NCA TE, 1998 as cited in 
Meltzer, 2001).9 Although none of these studies investigated postsecondary music 
instructors ' uses of technology, they provide a foundation for technological uses among 
in-service music teachers and needs of pre-service music teachers. 
While the Fritschi (2008), Liu (2008), and Becking (2011) studies represent 
literature on the use of technology related to postsecondary non-music faculty, Stell 
(1999) examined the use oftechnology among high school music teachers. Stell ' s 
descriptive study examines the extent to which technology was being integrated into high 
school music classrooms in the Chicago Public School District. The researcher sent 
surveys to 140 teachers and had a response rate of 31.43% (N = 44). The respondents 
taught vocal (n = 22; 51.1 %) or instrumental music (n = 18; 41.8%) at general, magnet, 
career academy, or vocational/technical schools. Gender was fairly balanced with slightly 
more males (n = 25 ; 56.8%) than females (n = 19; 43.1 %). Although instructors had up to 
36 years of teaching experience, the majority (77.2%; n = 17) had zero to seven years of 
technology experience. A weakness in the study is that Stell only used descriptive 
statistics (percentages) to make observations and conclusions regarding the data analysis. 
The first research question in Stell's (1999) study sought to address the types of 
technology used. Video cassette recorders (84.0%; n = 37) and compact discs (81.8%; n = 
9 Ohlenbusch (2001) cited needs to promote the use of technology as addressed by Goals 2000: 
Educate America Act, Training (2000), and Preparing Tomorrow' s Teachers to use Technology 
(PT3). Ohlenbusch also discussed technology needs as addressed in the National, State, and 
Texas Standards. Meltzer (2001) addressed NCATE's guidelines for what pre-service teachers 
need to know about technology and the technological skills needed by music educators as 
identified by the Technology Institute for Music Educators (TI:ME) (Pinchock, 1999). Stell ' s 
(1999) study was justified by a need in research pertaining to teachers incorporating technology 
into the curriculum, as addressed by MENC' s Research Agenda for Music Education (1998), 
Cawelti and Goldberg (1997), and Sheingold and Hadley (1990). 
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36) were most used, while computers (36.36%; n = 16), synthesizers (21.9%; n = 9), 
sequencers (11.6%; n = 5), and drum machines (9.6%; n = 4) were least used. Stell 
concluded that "technology tools responsible for enabling music educators in establishing 
classrooms in which students encounter hands-on, interactive learning experiences have 
the lowest percentages of respondents" (pp. 62-63). Further, the number ofteachers using 
instructional technology for music games (19.0%; n = 8), drill and practice (14.6%; n = 
6), sequencing (11.6%; n = 5), and simulation (2.5%; n = 1) was minimal. The second 
research question sought to determine the impact that technology has upon teaching. 
Results indicated that the majority (63.6%) of teachers who integrate computers, CAl, 
and synthesizers into their teaching spend less time lecturing the entire class. Additional 
outcomes included being more comfortable with small group activities and students 
working individually, more capable of presenting complex compositional material to 
students, and tailoring students' individual needs. Teachers using instructional 
technology agreed that they are "more of a coach, guide, and critic rather than the prime 
information giver" (p. 72). 
Webster (2011), in an article on important music technology research since 2000, 
points to the work conducted by Meltzer (2001) as a vital status study on undergraduate 
music technology literacy. Meltzer used a pilot-tested, researcher-designed, 49-item 
questionnaire to "describe the status of the technology knowledge, skills, and attitudes of 
freshman music students at public Big-10 universities" (p. 44). Five universities were 
chosen randomly, and the survey was distributed and collected by Meltzer to incoming 
music majors (N = 311) during a music theory or music history course. Unlike previous 
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music technology studies using the freshman class at a single site (Atticks, 1999; Hess, 
1999; Meltzer, 1999), the researcher attempted to produce findings that were 
generalizable to a larger population of freshman music majors. Females represented the 
majority (59.3%) of the respondents. The most common degree programs were music 
performance (40.2%) and music education (39.6%), which is consistent with Nelson 
(2002). The purpose was to evaluate participants' previous technology experience and 
how this experience may affect postsecondary music education curriculum. The survey 
assessed students' previous technology experience while in high school; and technology 
skills, attitudes, and perceived control of technology. 
Of particular relevance to the current study, Meltzer (2001) sought to determine 
how participants' high school music teachers used technology "through the indirect route 
of asking students" (p. 9). This is based on Meltzer's assumption that "Effective learning 
takes place when teachers model appropriate use of technology" (p. 98). Students 
primarily attended large high schools (1,000 or more) and were more involved in band 
(50.3%), than choir (29.4%), orchestra (16.1 %), or any other ensemble (4.2%). The 
majority (62%; n = 192) of participants indicated that their high school music teachers 
used technology; however, the primary use was for administrative purposes (94.5%; n = 
182) rather than for leading classroom activities (31 %; n = 59) or allowing students' 
hands-on use (35%; n = 68) of music technology (e.g., ear training, composition, or other 
uses). This is consistent with additional research (Reese, Repp, Meltzer, & Burrack, 
2002) indicating that music teachers use technology for four purposes: administrative 
purposes, preparing teaching materials, leading classroom activities, and providing 
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students with hands-on activities. Teachers of music theory were more likely to provide 
students with hands-on music technology experience than any other type of non-
performance teacher. Meltzer concluded that, "only a minority [of teachers] is providing 
the kind of interactive technological experience that promotes musicianship" (p. 131 ). A 
potential reason for the lack of implementing interactive technology is that, according to 
teacher surveys (Hedden & Gordon, 1998; Reese & Rimington, 2000; Stell, 1999; Taylor 
& Deal, 1999), a minority of in-service teachers has had formal training in music 
technology. Additional literature has suggested that music teachers feel uncomfortable 
with technology (K. Bennett, 1996; Clouse & Alexander, 1997-1998; Fawson & Smellie, 
1990; Rosen & Weil, 1995; Myers, Miels, Ford, & Burke, 1997; Thompson, 1991), and 
are eager to learn practical uses of technology (Reese & Rimington, 2000; Taylor & Deal, 
1999; Stell, 1999). Meltzer proposed that pre-service teachers need technology 
integration skills (Becker, 1994; Dede, 1998a; Sandholtz, Ringstaff, & Dwyer, 1997), but 
few postsecondary institutions require a music education technology course (Mager, 
1997; Marks, 1994; C. Schmidt, 1989; Wollenzien, 1999). 
In the Meltzer (200 1) study, participants whose high school music teachers used 
technology (n = 192) scored significantly higher than participants whose high school 
music teachers did not use technology (n = 119) in all three areas of the technology 
component: abilities and awareness (p < .01), perceived control oftechnology (p < .05), 
and technology knowledge (p < .01). Further, instructors who allowed students to use 
technology hands-on in ensemble classes imparted motivation for them to use music 
technology at home. These students used computers at home more frequently for musical 
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activities and used more types of music software than students whose teachers did not 
encourage technology uses. 10 This implies that instructors who provide students with 
hands-on technology activities have a direct impact on students ' engagement of music 
technology at home. 
Regarding overall technology literacy among both groups, results indicated that 
the majority of freshman had prior experience using computers for word processing 
(97%), email ( 46%), spreadsheet ( 42%), web (31 %), graphic (31 %), and database (20%). 
Meltzer (2001) reasoned that "General technology use in high school appears to be 
mainly low-end uses of computers such as word processing and email" (p. 125). Only 
31% of students had previous hands-on experience using music technology in ensemble 
or non-performance music classes. Of this prior experience, the primary types of uses 
were for listening (50%), reading/writing music (50%), composing (48%), playing (35%), 
singing (25%), or improvisation (17%). Another 12% of students indicated that they used 
ear-training software at home. These findings support Reese and Rimington (2000), who 
in a stratified sample of Illinois K-12 music teachers (N = 320; 65%), found that 20% of 
in-service music teachers required computer use for their students during in-class time, 
while 28% required computer use for their students at home. As in Meltzer's finding that 
students used aural-training CAl at home, Reese and Rimington found that two of the 
four programs used by instructors (Practica Musica and Music Ace) are aural-training 
CAL 
10 Of students who used music technology at school, 49% also computers at home, compared to 
32.2% of students who did not use music technology at school. Students with hands-on 
experience using music technology at school were more likely to use their home computers for 
notation (81.8% vs. 62.2%), composition (84.8% vs. 51.4%), and aural skills (18.2% vs. 2.7%). 
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Ohlenbusch (2001), like Meltzer (2001), was concerned with the role of 
technology in K-12 music classrooms and undergraduate music education technology. 
The researcher purposed to identify instructional technology used by Texas music 
educators and applications needed for pre-service teachers. Ohlenbusch sent a researcher-
designed, pilot-tested, 13-item survey to a random sample of 44 7 teachers in the Texas 
Music Educators Association (TMEA), and a four-item survey to all 40 postsecondary 
Texas institutions offering baccalaureate degrees in music education, referred to as the 
"university survey" (p. 90). The researcher received a satisfactory response rate from the 
TMEA (57.9%; N= 252) and university (55%; N= 22) surveys. Respondents from the 
TMEA survey included more females (58.3%; n = 147) than males (41.7%; n = 105). 
Teaching experience ranged from one year to over 16 years, with 10 years or more 
(72.9%; n = 184) being most common. The majority held bachelor degrees as the highest 
degree (55.4%; n = 139), while the minority held master's (43%; n = 108) or doctoral 
(1.6%; n = 5) degrees. No demographic information was requested for the survey from 
postsecondary institutions. 
Ohlenbusch (2001) found that teachers learned about general and music 
technology applications "in varying combinations of formal and informal instruction" (p. 
49). This is somewhat different from the findings of Reese and Rimington (2000) who 
found that many teachers had difficulty accessing formal music technology training; 
therefore, informal instruction (self-taught or peer-taught) was the most common method. 
For in-service training in general technology, 80% ofOhlenbusch's TMEA sample 
received technological training, 72.7% reported self-guided instruction, and 69% received 
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help from a friend or colleague. 11 These percentages were lower for in-service training of 
music technology applications: 47.3% received music technology training as in-service 
teachers, the same percentage (47.3%) reported self-guided instruction, and 29.7% 
received help from a friend or colleague. Only 22% (n =56) of teachers had taken a 
music technology course on the undergraduate level. 
Consistent with the findings by other researchers (Meltzer, 2001; Reese et al., 
2002; Reese & Rimington, 1997, 2000), Ohlenbusch (2001) also found that music 
teachers primarily use technology for administrative purposes. Ohlenbusch found that 
"preparing letters and classroom materials" (91. 7%) was the primary use of technology 
(p. 65), which included activities such as recording grades, data, and preparing budgets; 
sending electronic communications; using the Internet for research; creating web pages; 
and using multimedia software to create presentations. Uses of music technology were 
minimal, including printing scores (30.5%), creating arrangements and compositions 
(15%), and creating MIDI accompaniments (1 0%). 
In Ohlenbusch's (2001) university study, the majority (72.7%; n = 16) of 
institutions stated that they intentionally incorporate music technology instruction into 
their music education curriculum. A plurality (86.4%; n = 19) indicated that music 
technology applications were presented either through integration into a required course 
or a separate course; and most institutions (81.8%; n = 18) have a music technology 
laboratory. Notation software, CAl, and administrative applications (e.g., word 
processing), respectively, were the top three technology topics that were included in the 
11 Percentage data exceeds 100% because instructors were asked to check all that apply. 
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music education curriculum from this sample. This differs from in-service respondents in 
the TMEA survey, who ranked CAl as the most important technology topic that should 
be included in the undergraduate music education curriculum, while notation/sequencing 
and general computer skills were the next highest priorities listed by in-service teachers. 
From precedent literature (Berz & Bowman, 1994; Bowman, 1996; Bush, 1998; Deal & 
Taylor, 1996, 1997; Dickey, 1995; MENC Task Force, 1999; Reese & Rimington, 1997; 
Richmond, 1995; Rudolph, 1996; Rudolph, Richmond, Mash, & Williams, 1997; Taylor 
& Deal, 1999; Walls, 2000; Webster & Williams, 1996; Williams & Webster, 1999), 
Ohlenbusch found that CAl was the only technology topic listed in all of the literature, 
implying that it is the most agreed-upon component that should be included in the music 
education curriculum. Notation and word processing tied for the second most-commonly 
recommended topics, while database/spreadsheet and sequencing tied for the third most-
commonly recommended topics. 
The study by Ohlenbusch (2001) implies that university instructors favor notation, 
while in-service teachers and research literature prioritize the importance of CAL This 
implication is further solidified by Price and Pan (2002), in which notation software 
(61 %) was the most commonly-taught technology at the postsecondary level among nine 
Southeastern states. Because CAl is primarily used in aural-training courses (Deal & 
Taylor, 1997; Higgins, 1992; McGee, 2002; Pegley, 2006; Price & Pan, 2002) typically 
taught during the first two years of study (Nelson, 2002), it seems likely that CAl may 
receive less priority in upper-level music education courses. 
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Summary of instructors' practices with technology. In summary of the above 
studies, several findings inform the current study. First, Meltzer (2001) found that the 
majority of incoming music majors are relatively unskilled and unfamiliar with music 
technology due to a lack of previous hands-on experience that they received in high 
school. Additionally, incoming students may be unfamiliar with music software because 
their high school music teachers primarily used technology for general reasons, such as 
for administrative purposes (Meltzer, 2001; Ohlenbusch, 2001; Reese & Rimington, 
2000; Reese et al., 2002) or listening to CDs (Stell, 1999), rather than using interactive 
technology focused on student learning (Stell, 1999; Meltzer, 2001). Students in the 
Meltzer study also reported that "they wanted to have help available when encountering 
difficulties or when learning new software" (p. 75). This informs the current study by 
showing a need for postsecondary instructors to model and monitor educational 
technology uses. Second, Liu (2008) and Becking (2011) found a lack of professional 
development technology opportunities that are available to postsecondary instructors. In 
the current study, instructors were asked to identify which type of training or support was 
the single-most helpful in using MacGAMUT as an instructor (Item 12). Workshops-
one of the nine response choices-was an uncommon response, as will be discussed in 
Chapters 4 and 5. Third, Ohlenbusch (2001) found that self-taught instruction was a 
primary way that in-service music teachers learn general technology and music 
technology. This is consistent with Reese and Rimington (2000) who found that in-
service music teachers were primarily self-taught or peer-taught in music technology. 
This implies that postsecondary music instructors are not adequately preparing pre-
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service teachers with the technological skills needed in the classroom. Similarly, Fritschi 
(2008) found that education professors are not imparting adequate technology 
competencies to their students; however, instructors have an important responsibility of 
passing on technological skills to pre-service teachers who will impact the learning of K-
12 students. This is consistent with Becking who found that new in-service teachers are 
not prepared to use technology in their teaching. Fourth, pre-service teachers are likely to 
integrate technology into their classrooms in the ways in which they were taught 
(Fritschi, 2008). Fifth, the studies by Liu and Becking served to provide foundational 
scholarship in postsecondary instructors' uses of technology. A goal ofLiu's study was to 
fill a "significant gap" (p. 4) in the literature because "scant research has been found to be 
conducted in the context of online graduate education" (p. 5). Becking reported that "the 
practice of instructors in their implementation of technology has not been widely studied" 
(p. 4); and, "a gap was found" (p. 7), which led to Becking's study on technology 
practices of postsecondary instructors. 
Abundant research has been conducted on technology effectiveness in comparison 
to traditional methods of teaching, as reported in Chapter 1 of the current study. The 
projects in Chapter 2 focusing on instructors' practices with technology may predict a 
new phase in the future of educational uses of technology. Additionally, future 
researchers should explore instructors' practices with newer types of technology, such as 
tablets, iPods, smartphones, and music-related video games (e.g., Wii Music and Guitar 
Hero) (Webster, 2011). Dorfman (2013) stated: "The culture of app development that has 
developed around the iPad, specifically in terms of apps for music making, position the 
64 
device to have a profound impact on technology-based music instruction" (p. 190). 
Another current trend is the "growing popularity of alternative and electronic ensembles" 
(Dorfinan, 2013, p. 188). Webster (2011) cited Dammers (2010) as "one ofthe first" 
studies documenting "the development of 'smart' cell phone and laptop/tablet ensembles" 
(p. 123). Other recent studies include students' experiences of customizing musical 
instruments using a PlayStation (Savage, 2009; Savage & Butcher, 2007 as cited in 
Webster, 2011); and a musicology study that examined the iPod's relationship to 
contemporary culture, and the "hybridity" of the iPod as both a "blessing and curse" to 
music technology (Burton, 2009, p. 4). Related to the current study, future researchers 
may consider conducting a study investigating how aural-training instructors incorporate 
mobile computing into the curriculum. 
The above studies examined literature on instructors' practices with technology, 
which served as a foundation for Research Question 2. This provided a basis for 
frequently-used technology tools, students' perceptions of instructors' effective or 
ineffective uses of technology, and needs in professional development training. The next 
section focuses on literature pertaining to instructors' profiles, which provides a 
foundation for Research Question 1. 
Demographic Characteristics and Educational Backgrounds 
This section of the literature review examines previous research that has been 
conducted using independent variables selected in the current study. The researcher 
selected a categorical independent variable (gender) and three continuous independent 
variables (years teaching aural skills, years using MacGAMUT, and highest degree 
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obtained). Two separate four-way MANOV As were used to investigate the effects of 
these independent profile variables upon eight dependent variables related to instructors' 
perceptions and practices. 
Profile data has the potential to provide insight on current and future needs, 
strengths and weaknesses, and common attributes within a profession (Crase, 1981). 
Profile research can be used in various ways, such as gathering baseline data from faculty 
(Crase, 1981; Fiske, 1997; Hebda, 1986; Hewitt & Thompson, 2006; Kowalchyk, 1989; 
Reese & Rimington, 2000), presenting a historical account (Banner, 1983; Shansky, 
2009), and as a criteria in sampling procedures (Renfrow, 1991). Profile data can also be 
used to explore relationships, as in Dorfman's (2006) study, which investigated the 
influence of independent variables (learning styles and experience characteristics) on 
achievement with a music technology task among high school students. Another example 
is the Computer User Self-Efficacy (CUSE) Scale (Cassidy & Eachus, 2002) used by 
Bauer (2003), which investigates the relationship between demographic characteristics, 
computer experience, and computer self-efficacy among music education majors. A final 
example is the Birkman Method® Leadership Profile (Birkman et al., 2008) used by 
Simmons (2009) to examine the relationship between teacher behaviors and demographic 
variables among middle-school teachers. 
Demographic characteristics and educational backgrounds were the foci of 
Research Question 1. No known research has descriptively or inferentially investigated 
the influence ofprofile variables on instructors' uses of aural-training CAL In the aural-
training literature, little research has been conducted that accounts for profile data. 
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Likewise, little profile data are known about music education professors, aside from the 
data reported by the College Music Society (Hewitt & Thompson, 2006). In aural-
training research, the data are typically treated descriptively as an aside of the study, 
derived from a few questions to provide a minimal description of the sample. For 
example, Anderman (2011) used four items to "obtain a multifaceted profile" (p. 83) of 
aural-training faculty (N = 80), based on employment status, number of musicianship 
instructors at each college, primary area of teaching, and training in musicianship 
pedagogy. Because little profile research has been conducted in aural training, literature 
from other music disciplines was also reviewed. Precedent literature for independent 
variables used in the current study is discussed below. 
Independent Variables 
Two nationwide profile studies on educators (Crase, 1981; Kowalchyk, 1989) 
were the springboard for selecting independent variables. Common variables between 
both studies included gender, highest degree obtained, academic rank, and age. Academic 
rank and age were not treated as independent variables in the current study, but 
complemented additional profile data. The current research, which goes beyond a profile 
study, used gender, years teaching aural skills, years using MacGAMUT, and highest 
degree obtained as independent variables because the researcher believed that these 
elements may influence instructors' uses of CAL With the exception of years using 
MacGAMUT, literature was found for each variable. 
Gender. Gender was selected as an independent variable based in the above-
mentioned profile studies, questionnaire models (Ajero, 2007; Renfrow, 1991; Woods, 
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2009), and a suggested need to investigate it as a variable in achievement with music 
technology (Armstrong, 2011; Blombach, 2001; Dorfman, 2006, 2013; Killam et al., 
1981; Webster, 2002, 2011). Webster (2002) stated, "Clearly, more focused research-
especially in the United States-on gender and music technology is needed" (p. 434). 
Webster's conclusions were based on European findings that males are more confident 
than females in music technology (Comber, Hargreaves, & Colley, 1993), single-sex 
schools provide females with more confidence in music technology (Colley, Comber, & 
Hargreaves, 1997), females use computers less than males (Folkestad et al., 1996; 
Schofield, 1995), computer gaming is favored by males (Healy, 1998), and males have 
more favorable attitudes for computers and instructional technology (Collis et al., 1996). 
In other research, gender equivalency in technology competency has been found, 
including content knowledge among computer-experienced children (Bush, 2000), and 
attitudes toward electronic keyboards (Comber et al., 1993). 
Other authors have suggested a need to investigate gender as a variable in 
achievement with music technology based partly on observational data. Dorfman (2006) 
provided suggestions based, in part, on observations recorded during data collection of 
students learning music with technology. Dorfman recommended gender as a variable to 
explore in future music technology research, stating that "it is possible that gender would 
affect student achievement in music technology tasks" (p. 148). Precedent literature 
indicated that female high school students spend less time using computers at home than 
do male counterparts (Dorman, 1998), and male music education majors were more 
familiar with music technology than their female counterparts (Fung, 2003). Additional 
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observational data was offered by Blombach (2001): 
I would also like to see more studies of gender differences in learning using CAL 
A study one of my students and I did some years ago showed no significant 
difference in learning, but I'm not convinced. In my own classes, I find that the 
males tend to have less difficulty with computers in general. (p. 8) 
Gender equality in customization practices was found in the current study; 
however, significant gender differences were found in the ways instructors interact with 
students and software. The researcher reviewed much gender-related literature in order to 
understand potential differences among postsecondary instructors based on gender-the 
only categorical independent variable selected in the present study. No studies were 
found that specifically address gender issues in music technology among postsecondary 
aural-training instructors in the United States. The researcher focused on studies 
conducted in the United States among undergraduate music students, online learners, 
adults enrolled in computer classes, and in-service music teachers. This differs from 
Webster's (2002) conclusions, which were based primarily on European findings among 
pre-college students. The researcher also reviewed gender-related differences in 
leadership positions on the college and pre-college levels. The following begins with a 
review of gender and music technology differences related to music majors (Bauer, 2003; 
Fung, 2003; Meltzer, 2001). Whenever applicable, European fmdings are juxtaposed. 
Technology differences related to gender. In the Meltzer (2001) study referenced 
earlier, inequalities in respect to gender and music technology were found among 
incoming music majors (N = 311; 83%) at five randomly-selected, Big-1 0 universities. 
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Male music majors (40.7%) were significantly higher (p = .05) than their female 
counterparts (59.3%) in all three areas of technology literacy: (a) abilities and awareness 
(p < .01), (b) technology knowledge (p < .01), and (c) perceived control of technology (p 
< .01). Males rated themselves higher in all22 items related to technology literacy. 
Additionally, males spent more time than females using their home computers. 12 
Meltzer' s findings are similar to a study of pre-college students (N = 278) in 
Leicestershire by Comber, Colley, Hargreaves, and Dom (1997). These researchers 
concluded that males are significantly more likely to use computers at least once a week 
(p < .001), play video games at least once a week (p < .001), and use their home 
computers more frequently than females (p < .01). Precedent literature used by Meltzer 
indicated that female students have fewer experiences with technology, thus resulting in 
higher levels of anxiety and negative attitudes toward technology (Pletcher-Flinn & 
Suddendorf, 1996; Shashaani, 1997); but, individuals who complete technology classes 
have lower levels of anxiety (Dawson, 1998; Dede, 1998b; Dyck, Gee, & Smither, 1998). 
Additional research indicates that equal amounts of technology training can eliminate 
gender differences (Brosnan, 1995; Corston & Colman, 1996; Hakkinen, 1994-1995; 
Kellenberger, 1996). In Meltzer' s study, however, prior computer experience among 
genders was similar, in that "equal numbers of men and women participated in music 
technology classes, took general computer classes, and had equal availability to 
12 Meltzer found that 93 .0% of males used their home computers two or three times per week 
compared to 84.3% of females; 50.9% of males used computers five or more hours per week 
compared to 46.5% of females; 46.1% of males used computers for music activities compared to 
22.3% of females; and, 39.6% of males used computers two or more times per week specifically 
for music activities compared to 20.0% of females . 
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computers in their homes" (p. 84). Precedent literature (Francis, 1994; Shashaani, 1997) 
supported Meltzer's conclusion that males are more confident and comfortable with using 
technology, and use music technology more frequently than females. These findings 
provide additional support for Webster's (2002) conclusions, based on Comber et al. 
(1993), that males seem to be more confident in using technology. 
Meltzer (2001) recommended that teachers develop proactive strategies to reduce 
inequalities between genders, and predicted that "the gender gap will diminish over the 
next few years" (p. 134) due to the increase in computer use on the pre-college level and 
improvements to make hardware and software more gender-neutral. Comber et al. (1997) 
presented a case in which one "music teacher was committed to encouraging the equal 
use of computer music software by boys and girls" (p. 127). Because of this teacher's 
proactive strategies, no significant differences were found between girls and boys using a 
computer for music. Of relevance to the current study, this study implies that equal 
opportunities provided by music teachers in using computer-based music technology 
minimizes the "gender gap" in technology. 
While inequalities related to gender and music technology was an aside of 
Meltzer's (2001) research, it was at the core ofFung's (2003) study. Fung purposed to 
identify gender differences related to familiarity or lack of familiarity with 14 types of 
technology. The instrument was given to music education majors (N = 135) at a 
Midwestern institution. Males (n =50; 37.04%) were significantly higher in their 
familiarity with music notation (p < .05), database software for music educators (p < .05), 
and music accompaniment (p < .05). Females (n = 85; 62.96%), on the other hand, were 
significantly higher (p < .001) in their familiarity with email-a non-music technology, 
which focuses on interpersonal communications. Males and females had similar 
familiarity or lack of familiarity in music CAl, MIDI sequencing, sound 
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sampling/editing, word processing, Web browsing, creating Web pages, 
multimedia/interactive CD-ROM, presentation software, clip art graphics, and data 
processing. Based on previous studies (Chen, 1996; Comber et al., 1993; Comber et al., 
1997; Sheffield, 1998), it also implies that the gender gap in relation to technology "could 
be diminishing" (p. 36). Both males and females indicated a lack of familiarity with 
music CAL Because the instrument was comprised primarily of sophomore- and junior-
level students (74.8%), this may suggest a lack of exposure to music CAl through their 
aural-training courses during their freshman and sophomore years. 
In another study on pre-service teachers, Bauer (2003) investigated computer self-
efficacy of music education majors (N = 114) at a large Midwestern university using the 
Computer User Self-Efficacy (CUSE) Scale (Cassidy & Eachus, 2002). The CUSE Scale 
consists of two parts: (a) demographic characteristics and previous computer experience, 
and (b) 30 statements regarding computer self-efficacy, such as "Computers make me 
much more productive" and "Computers are far too complicated for me." The percentage 
of females (59%) and males (41 %) mirrored Meltzer's (2001) study almost identically 
(59.3% males, 40.7% females), with similar findings by Ohlenbusch (2001) and Fung 
(2003). Like the Meltzer (2001) and Fung (2003) studies, significant differences were 
found for gender. Males had a significantly higher (p < .017) computer self-efficacy 
mean score than females. Unfortunately, Bauer's conclusion that males are superior to 
72 
females in their self-perceived effectiveness in using computers was formed around this 
one significant finding, which was the only reported difference. Based in previous 
literature (Hill, Smith, & Mann, 1987; Torkzadeh & Koufteros, 1994), Bauer suggested 
that computer self-efficacy can increase with technology training. 
Although computer self-efficacy differences were found in Bauer' s (2003) 
research, recent studies have shown no significant differences for gender. Albert (2013) 
investigated the influence of gender, educational background, and ethnicity upon 
computer self-efficacy using a sample of adults ages 50 and above (N = 94) enrolled in 
computer classes through the Dallas County Community College District. Using a pilot-
tested survey by Rosenthal (2005), Albert found no significant (p = .05) differences for 
the influence of gender on technology. Gender-related investigations included the 
frequency of computer use, types of computer use, and perceived benefits in using 
computers. Mean scores for computer skills were actually slightly higher for females (M 
= 2.76) than males (M= 2.74). Significant differences in computer skills, however, were 
found between educational backgrounds of high school attendees or high school 
graduates and those who had graduated from college (p = .006 and p = .029, respectively) 
and graduate school (p = .004 and p = .017). Like gender, ethnicity did not have a 
significant influence on the variability of dependent variables. Another recent study also 
showed no significant (p = .05) gender differences. Using the Test of Online Learning 
Success (Kerr, Rynearson, & Kerr, 2006), Blanson (2013) investigated the influence of 
gender on course completion among undergraduate students (N = 40) enrolled in an 
online business course. In this study, females were higher than males in their "self-
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reported computer skills" (M = 4.91 and M = 4. 76, respectively) and "academic skills 
used to complete the online course" (M = 4.32 and M = 4.28). This implies that these 
females are confident and comfortable with using technology, and possess excellent 
reading skills, writing skills, and study habits. 
In a study of Virginia high school band directors (N = 97; 39%), technology 
differences were found in a number of areas. In this study, Sorah (2012) found significant 
(p = .05) differences between schools ofhigher, moderate, and lower socioeconomic 
status in access to electronic musical instruments, MIDI, digital audio production, music 
notation software, CAl, and multimedia. As a result, socioeconomic status also affected 
teachers' personal use, instructional use, and student use of technology. While higher 
socioeconomic schools overall had greater access to technology, "digital-age 
professionals" had greater access to formal music technology training. Teachers who 
were 23 to 36 years old had significantly more (p < .01) formal training in music notation 
software than "middle age" teachers (ages 37-50), and significantly more (p < .01) formal 
training of electronic musical instruments and CAl than "older" teachers (ages 50-64). 
Perceived effectiveness of the impact of technology, on the other hand, differed by 
gender. Females (n = 18; 18.6%) were significantly higher (p < .01) than males (n = 79; 
81.4%) in perceived effectiveness of CAl, and "had significantly stronger [p = .04] 
overall beliefs of technology's value" (p. 92). 13 Females also used productivity tools 
significantly more (p = .04), but used MIDI music production significantly less (p = .05). 
13 The overall beliefs index refers to the perceived impact of seven areas of technology 
investigated in this study: electronic musical instruments, MIDI, digital audio production, music 
notation software, CAl, multimedia, and productivity tools (e.g., word processing). 
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It is possible that the latter finding is related to socioeconomic status (SES) of schools. 
Although Sorah did not investigate gender differences related to SES, this implication is 
suggested, in that males had significantly (p < .01) more access to electronic musical 
instruments than females. No significant differences were found in personal use or 
instructional use of digital audio production, music notation software, and multimedia; 
this implies gender equality in these three areas. 
A recent book on gender and music technology by Armstrong (2011) is based on 
empirical research at four secondary schools in London. In this book, Armstrong 
addressed "gendered identities" in music technology and music composition, both of 
which symbolizes "power," "control," "rationality," and the "masculine mind." These 
affirmations of masculinity and implied de-emphases on femininity may make it more 
challenging for females to succeed in either field. Further, professions in composition, 
"recording, engineering, producing, and other music-industry related jobs" have 
predominantly been secured by males; however, "technology-based music instruction 
should emphasize gender equality" (Dorfman, 2013, p . 207). According to Armstrong, as 
a minority, women employed in the music technology field are often underpaid, isolated, 
and have lower estimations oftheir own gender. Female singers, on the other hand, have 
been socially accepted because their instruments are their bodies, thus emphasizing the 
feminine body over the masculine mind. Relevant to the current study, Armstrong 
addresses how students perceive music software as being masculine (difficult) or 
feminine (simple): 
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The more "expertise" required to manipulate the software, the more status is 
conferred upon those who use it. When music software is perceived to be 
complicated and difficult[,] boys are more likely to want to engage with it and 
these types of software are more likely to be viewed as a "masculine" technology. 
On the other hand, when music software is regarded as simple and easy to use, the 
meanings ascribed to it are significantly altered for male users because it offers 
little symbolic affirmation of a technological masculine identity; the perception of 
simplicity contributes to its construction as a feminine technology. (p. 63) 
Gender differences in leadership style. Because the current study evaluated the 
effects of gender on instructors' practices, literature on gender-related leadership 
differences was also explored. As a disclaimer, the findings of these gender-related 
differences do not necessarily reflect the views of the researcher, whose role was to 
report in an unbiased manner, without adding personal opinions. It is possible that some 
descriptors used in the literature may be viewed as stereotypical or offensive to people in 
various positions or who view the issue through particular lenses. Further, inferential 
statistics provide researchers with an analysis of where most respondents lie; therefore, 
findings may not apply to all individuals, and outliers in data collection may also occur. 
In reporting the following studies, the current researcher employed quotation marks 
extensively to clarify which terms were used in original sources. These studies, beginning 
with meta-analyses, provide a foundation in differences and similarities. 
In a meta-analysis of 162 gender-related studies, Eagly and Johnson (1990) found 
that women in leadership positions tended to be "interpersonally oriented" and 
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"democratic," while men tended to be "task-oriented" and "autocratic." Out of 90 studies 
investigating leader effectiveness in another meta-analysis (Eagly, Karau, & Makhijani, 
1995), 12 were identified as outliers because they consisted of male-dominated fields 
(e.g. , military). The remaining 76 studies "produced a homogenous set of effect sizes 
with a weighted mean indicating that female leaders were slightly more effective than 
male leaders" (p. 133). Findings indicated that males were significantly (p = .05) more 
effective in "military organizations," while females were significantly (p = .05) more 
effective in "education" and "government or social service." Overall, the researchers 
concluded that females were more effective in leadership roles that "required 
considerable interpersonal ability, defined as the ability to cooperate and get along with 
other people," while males were more effective in roles that "required considerable task 
ability, defined as the ability to direct and control people" (p. 137). Although it is beyond 
the scope of this study to take a position on gender-related leadership differences, female 
instructors in the current study were significantly higher than males in their hands-on 
interactions with software and students, implying that these females are confident, 
knowledgeable software users, who are highly interested in student success. 
Additional studies were examined to identify potential gender-related leadership 
differences in educational settings, and students' perceptions of effective characteristics. 
Using a MANOVA to investigate the effects of independent variables upon leadership 
behaviors from the Birkman Method® Leadership Profile (Birkman et al., 2008), 
Simmons (2009) found that among all middle school teachers in an entire school district 
(N = 461 ), female teachers were significantly different in a number of ways. First, both 
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genders scored "moderately low" in "esteem usual," meaning that as a group, these 
teachers are "direct and candid in their one-on-one relationships" (p. 59); yet, females 
were significantly higher (p = .014), implying that they are "warmer," "sensitive," and 
"more supportive." Both genders scored high for "activity usual," meaning that they are 
"direct, forceful, enthusiastic, and persuasive" (p. 68) in their interactions; however, 
females were significantly lower (p = .000), suggesting that they are "more likely than 
males to listen to others before taking action" (p. 69). The respondents as a group also 
exhibited "a balanced empathy usual behavior [which] is characterized as being action 
oriented, competitive, results focused, decisive, and avoiding discussions involving 
feelings" (p. 62). Despite this balance, females were significantly higher (p = .016), 
implying that they "are more balanced, and in some situations female teachers would be 
more sympathetic, imaginative, place a greater emphasis on values and intangibles, and 
be more genuine in their relationships" (p. 69). In a survey of undergraduate and 
graduate education students (N = 395) at a regional university, Ogden, Chapman, and 
Doak: (1994) asked female (n = 289) and male (n = 106) students to provide "one-word 
concepts if possible" that best describe effective teachers. 14 Both genders most frequently 
used the words "caring" (31% females; 35% males), "understanding" (30% females; 20% 
males), and "knowledge" (15% females; 18% males) to describe the best teachers. 
14 The 20 most frequent concepts were collapsed into 13 concepts. Related concepts were 
collapsed into a single category. For example, "nice, considerate, friendly, [and] helpful" were 
categorized as "caring" (p. 8). The 13 concepts were: understanding, caring, knowledge, 
interesting, enthusiastic, fair, creative, firm, communicates well, responsible, flexible, organized, 
and humorous. 
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Gender differences were found based on the researchers' methodology. 15 Ogden et al. 
inferred that, "Females, more than males, would like to see teachers show understanding, 
enthusiasm, creativity, and organization" (p. 8). The researchers also reasoned that, 
"Males, more than females, would like to see these characteristics in teachers: fair, 
communicates well, responsible, and humorous" (p. 8). Based in a literature review of 
gender expectations, Ogden et al. stated, "Apparently students expect certain behaviors 
from teachers, depending on their gender" (p. 4). The literature review revealed that 
females "are apparently expected to exude more warmth and nurturing qualities" (p. 5); 
and thus, students expect and demand more accessibility from female professors than 
male professors. 
In a descriptive profile study, Fiske (1997) conducted a nationwide survey (N = 
362; 55%) of female music education professors at NASM schools in the United States. 
Overall, the majority of respondents had obtained doctorates (70%); had full-time 
positions (85%}---primarily as associate (33%) or assistant professors (31 %); had 
comparative salaries to men with similar education and experience (61 %); and were 
tenured faculty (51%). Most were at least 45 years old (60%), married (59%), and had 
children (54%). Respondents provided descriptions in open-ended questions that asked 
about personality type, leadership skills, and ways that they are similar to and different 
from male music education professors. Most respondents self-identified as "high energy, 
overachieving, committed, dedicated, perseverant, intelligent, well-educated, and 
15 The researchers assigned points to each student's top three descriptors. Three points were 
assigned for the student's top choice, two points for the second choice, and one point for the third 
choice. These points were converted into percentages. 
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nurturing individuals" (p. 195). The last description was most frequently used (n not 
provided) to describe gender differences, and may have been the first word that came to 
mind due to a plurality of female professors with children. Regardless, respondents stated 
that motherhood "did not interfere with their career" (p. vi). Females also described 
themselves as different from male colleagues in the following ways: "(s)ensitivity to 
students, being more accessible to students, and being less interested in ego and power 
trips" (p. 191). The majority (62%) taught undergraduate elementary education courses, 
implying that the "stereotypical role for women in education which has associated 
women with the nurture requirement for younger children rather than the intellect 
required for high level work" was in practice at the time of the survey (p. 131). Fiske 
found that women were underrepresented in postsecondary music education (34% 
females; 66% males), and a low percentage of tenured women taught upper level classes. 
Not only are females underrepresented in music education, but they are also 
underrepresented in postsecondary administrative positions (Antonaros, 2010). In a 
survey of college presidents (n = 199) and subordinates under the president (n = 5,034), 
females in the United States were underrepresented in leadership positions in higher 
education (Antonaros, 2010). Interestingly, women in the United States comprise 57% of 
college graduates, yet less than one-quarter (21.1%) of college presidents are women 
(Antonaros, 201 0). 
Like the 3 :2 ratio of males to females employed in postsecondary music education 
(Fiske, 1997), gender imbalance has also been found in the discipline of music 
theory/aural skills. The Society of Music Theory's (SMT) Committee on the Status of 
80 
Women (CSW) found that females represent less than one-third ofSMT's membership 
and accepted proposals for journal publications (Ravenscroft, Zierolf, Krebs, & Krebs, 
2008). Based on results from an anonymous online questionnaire sent to subscribers of 
SMT's email lists (n not provided), the Committee found a variety of reasons why 
females are underrepresented in postsecondary teaching. These included "disadvantage in 
the job market, familial issues arising from the decision to have children, and belittlement 
and harassment by male colleagues" (Ravenscroft et al. , 2008, p. 3). The Committee also 
provided a number of recommendations to alleviate the gender imbalance among 
undergraduates, graduates, and faculty members. These include, but are not limited to, 
finding ways to increase the number of female music theory majors, encouraging journal 
submissions from female doctoral students, appointing women to editorial boards, and 
providing childcare for conference attendees. One participant recommended establishing 
a needs-based stipend for females, "which could encourage adjunct faculty to attend" 
conferences (p. 7). Like the current study in which females were primarily ranked as 
graduate assistants and adjunct professors, this may imply that academic rank also differs 
conspicuously by gender in the Society. Also related to the current study, investigating 
possible confidence issues is a concern addressed by the Committee. One person stated 
that "women graduate students suggested that they felt their work had to be absolutely 
perfect before they could submit it anywhere, while their perception was that male 
colleagues presented less-polished work with total confidence" (p. 6). 
In summary of the above studies, several findings inform the current study. First, 
in studies from the mid-1990s to the turn of the century, males used computers (Comber 
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et al., 1997; Dorman, 1998; Folkestad et al., 1996; Meltzer, 2001; Schofield, 1995) and 
music technology (Meltzer, 2001) more frequently than females. A recent study, 
however, showed no significant (p = .05) difference in frequency of general computer use 
(Albert, 2013), while another study (Sorah, 2012) found no significant (p = .05) 
difference in the frequency of personal use or instructional use of digital audio 
production, music notation software, and multimedia. Instead, recent studies portray 
females as comfortable with technology (Blanson, 2013) and significantly higher in 
perceived effectiveness of educational technology (Sorah, 2012). In the current study, 
gender equality was found in customization practices, implying that females are confident 
software users. These recent studies suggest gender equality in using technology, and 
imply that the "gender gap" has declined, or may no longer exist. Perhaps this is due to 
various influences, such as popularity of social media, greater access and affordability to 
technology through inexpensive mobile devices, and equality in technology training. 
Differences in technology competency, instead, have been linked to educational 
backgrounds (Albert, 2013), formal technology training (Sorah, 2012), and access to 
technology due to socioeconomic status of school districts (Sorah, 2012). A second 
finding that informs the current study is that males appear more confident than females in 
using music technology (Comber et al., 1993; Meltzer, 2001). Male music majors were 
significantly higher in their self-perceived ratings of technology literacy (p < .01) 
(Meltzer, 2001) and computer self-efficacy (p < .017) (Bauer, 2003). Two recent studies 
(Albert, 2013; Blanson, 2013), however, showed no significant gender differences for 
computer self-efficacy. These high self-perceived ratings in earlier studies imply high 
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levels of confidence among males. In the current study, confidence may be a reason why 
male postsecondary aural-training instructors are higher in their self-perceived 
effectiveness in teaching dictation. Third, females are underrepresented in full-time 
postsecondary positions in music education (Fiske, 1997) and music theory/aural skills 
(Ravenscroft et al., 2008). This concurs with the current study, in which females were 
underrepresented in full-time aural-training positions. Fourth, female instructors appear to 
interact differently with their students than male instructors. They seem more nurturing 
(Fiske, 1997; Ogden et al., 1994), supportive, sensitive, warmer (Simmons, 2009), and 
appear to spend more time with students (Fiske, 1997; Ogden et al., 1994). These 
findings inform the results of the present study that female teachers may be more likely to 
develop one-on-one relationships with students and to initiate positive instructional 
strategies, thus implying an interest in monitoring students' work. These gender-related 
differences may also be a contributing factor of females' interest in counseling students 
on effective ways to use CAL 
Highest Degree Obtained. Highest degree obtained was selected as an 
independent variable in the current study based in nationwide profile studies on educators 
(Crase, 1981 ; Hewitt & Thompson, 2006; Kowalchyk, 1989) and its use in music faculty 
surveys (Hewitt & Thompson, 2006; Kowalchyk, 1989; Ohlenbusch, 2001; Renfrow, 
1991; Sehmann & Hayes, 1996; Sievers 2005). While the current study used highest 
degree obtained to examine relationships between characteristics and practices of 
instructor usages of CAl, this variable is often used descriptively to establish baseline 
data among faculty members (Crase, 1981 ; Hewitt & Thompson, 2006; Kowalchyk, 
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1989). Highest degree obtained can also have an influence on computer use (Ohlenbusch, 
2001; Sehmann & Hayes, 1996) and may be related to years of teaching experience 
(Ohlenbusch, 2001; Sievers, 2005). In a random sample of public school music teachers 
(N = 281 ), teachers with graduate degrees spent more class time using computer 
technology than teachers with bachelor degrees (Sehmann & Hayes, 1996). In another 
random sample of public school music teachers (N = 252), those with graduate degrees 
were more likely to use music software in their teaching (Ohlenbusch, 2001). Further, in 
the Ohlenbusch (2001) study, music teachers with 16 or more years of teaching 
experience were more likely to obtain a graduate degree. 
A study in music education and string pedagogy by Sievers (2005) was used as a 
model for reporting inferential data analysis for highest degree obtained. Sievers used a 
MANOVA to determine any main effects and interactions for highest degree obtained as 
an independent variable. Sievers found significant interactions between highest degree 
obtained and years teaching experience. 16 Sievers surveyed pre-college and 
postsecondary instructors' (N = 229) attitudes regarding teaching shifting with the left 
hand from one position to another on the violin and viola. Primary areas of interest 
included: how and when to introduce shifting, preferred instructional materials, and how 
instructors' attitudes toward teaching shifting differed between pre-college and 
postsecondary instructors. 
16 Respondents with bachelor's degrees and 11 to 20 years of teaching experience were 
significantly different than advanced degree respondents with 21 to 30 years of teaching 
experience in their agreement on whether or not violin/viola students should learn to shift while 
standing. 
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Years Teaching Aural Skills. In the current study, years teaching aural skills was 
selected as an independent variable to explore relationships among instructors' 
perceptions and practices as they relate to the uses oftechnology in aural-training 
curricula. Literature on aural training (Gillespie, 2001), music education (Ohlenbusch, 
2001; Sievers, 2005; Stell, 1999), and music education technology (Price & Pan, 2002; 
Reese & Rimington, 2000) have addressed years of teaching experience. With the 
exception of Sievers (2005), none of these studies sought to determine any main effects 
and interactions for years of teaching experience as an independent variable. Instead, 
these studies reported years ofteaching experience for the purpose of profile 
classification. Ohlenbusch (2001) did, however, imply that years ofteaching experience 
may influence the amount of time that teachers spend using music software. In that study, 
the highest use of specific music software was indicated by respondents with seven or 
more years of teaching experience, while the lowest use was by respondents with zero to 
three years of teaching experience. As in highest degree obtained, Sievers was used as a 
model for reporting inferential data analysis using a MANOV A. As stated above, Sievers 
found significant interactions between highest degree obtained and years of teaching 
expenence. 
Gillespie (2001) and Price and Pan (2002) descriptively reported years of teaching 
experience for the purpose of profile classification. Price and Pan simply reported that 
from a small sample (N= 69) of respondents, 14.8 years was the mean years ofteaching 
experience for faculty who answered questions regarding music education technology. 17 
17 The survey was sent to Chairs of Music Education or faculty members who could be identified 
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Gillespie dabbled into inferential statistics with a t-test and incidentally mentioned that 
years of teaching aural skills did not warrant further investigation (no p value reported) in 
melodic dictation scoring methods. From a small sample (N = 41 ), Gillespie found that 
the largest percentage of respondents (26.8%) had taught aural skills for one to five years, 
compared to a lower percentage (17 .1%) who had taught music theory for the same 
amount of time. From the same sample, the largest percentage of respondents (24.4%) 
had taught music theory for six to 10 years, compared to a lower percentage (17 .1 %) who 
had taught aural skills for the same amount of time. Although Gillespie neglected to 
discuss implications, faculty members in this sample had more experience teaching music 
theory than aural skills. Perhaps instructors initially began teaching in both areas, but 
passed off aural-training responsibilities to graduate assistants, who comprised up to 
19.5%18 ofthe sample. Like Gillespie's findings, graduate assistants represented a 
sizeable minority in the current study. Further, in the present study, the largest percentage 
of respondents reported having taught aural skills for one to nine years, with one year 
being the most frequent response. Unlike Gillespie, the current study did not examine 
differences in the number of years teaching aural skills compared to the number of years 
teaching music theory. 
Profile data-such as gender, highest degree obtained, and years of teaching 
experience-are useful in describing demographic and educational characteristics of 
faculty. They do not, however, inform the reader of teaching tools used by faculty. The 
as "as capable of providing the information" (p. 59). 
18 Gillespie neglected to provide an exact number of graduate assistants, but rather stated that the 
"other" category (19.5%) was comprised primarily of graduate students. 
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next section provides literature related to aural-theory instructors ' preferences in 
commercial and instructor-designed teaching materials used in class and out of class. 
Textbooks, Materials, and CAl used in Aural Skills 
This portion of the literature review examines research pertaining to dictation 
materials intended to address practice variables in Research Question 2. Much of the 
empirical research in aural-training pedagogy did not relate directly to the current study, 
and was removed from Chapter 2. 19 Research employing questionnaires as the survey 
instrument was the most common design. The most commonly-asked items included the 
use of primary textbooks, solfege preferences, and curricular format (combined, 
separated, or integrated). Although solfege preferences and curricular format are common 
in the literature, neither have a direct relationship to the current study; therefore, they 
were excluded from the literature review. 
Of relevance to Research Question 2, the following section is a discussion of 
sight-singing and dictation textbooks, instructor-designed materials, and CAl used in 
aural skills. The current study did not investigate ways in which materials are used; 
however, the researcher acknowledges that instructors may use textbooks like 
anthologies, from which instructors pull examples for in-class work. Instructors may also 
use their own approach while using a collection of examples for practice and assessment. 
Regardless, the term "textbook" is meant to serve as a general term to describe 
commercially-published literature, as opposed to self-published or unpublished materials. 
19 Topics that were removed included: (a) confusion patterns, rank orderings, and random and 
predetermined orders of aural intervals; (b) analytical strategies of teaching and evaluating 
melodic dictation; (c) melodic dictation, sight singing, error detection, and their relationships to 
one another; and, (d) variables on student success in aural skills. 
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Sight-Singing Textbooks. Ottman's Sight Singing was identified as the most-
used sight-singing textbook in the United States based on Collins's (1979) survey of233 
(67.34%) music departments holding membership in the National Association of Schools 
ofMusic (NASM). Additional nationwide (Killam et al., 1987; Pembrook & Riggins, 
1990) and statewide surveys (Anderman, 2011; Cathey, 2013) found the same results. 
Anderman's (2011) finding that 39% of respondents use Ottman and Rogers (2007) 
implies that Sight Singing continues to thrive even after Ottman' s death in 2005. This is 
consistent with the findings in an Oklahoma survey of music theory faculty (N = 27; 
35.06%), in which 44.44% of respondents indicated that they use Ottman and Rogers 
(2011) (Cathey, 2013). It is also the most common text in high school music theory. In a 
comparative study of resources used in AP Music Theory classrooms from 2009 to 2012, 
Reed (2013a) found that Ottman and Rogers (2007, 2011) was most-used, followed by 
Phillips, Clendinning, and Marvin (2005). Ottman' s textbook encourages musicians to 
use a solmization system to facilitate accurate sight singing (see Ottman & Rogers, 2011, 
p. 13), with preference given to two moveable-oriented systems-moveable-do solfege 
and scale-degree numbers (e.g. , Ottman & Rogers, 2011, p. 66). The frequent use of this 
textbook implies that the instructors who use Ottman are most likely subscribing to one 
ofthese moveable-oriented systems. Several research studies (Anderman, 2011; Casarow, 
2002; Collins, 1979; Nelson, 2002; Pembrook & Riggins, 1990) confirm that moveable-
do solfege and scale-degree numbers are the most-used solmization systems in the United 
States. 
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Dictation Textbooks and Materials. Unlike the common choice of a single 
sight-singing textbook, instructors use a variety of materials for teaching dictation. 
Collins (1979) identified Benward' s (1969) Workbook in Advanced Ear Training and 
Sight Singing as the most-used programmed textbook. In the same year, Hofstetter (1979) 
used Benward (1969) in coordination with a traditional GUIDO sequence, which implies 
further support for Benward's popularity. Killam et al. (1987) and Pembrook and Riggins 
(1990) sent questionnaires to United States colleges and universities listed in The College 
Music Society Directory (1984-1986) and (1988-1990), respectively. Limited to 
institutions that offer graduate degrees in music theory or composition, the Killam et al. 
study used a brief, three-item questionnaire that asked instructors to identify which theory 
and aural-training textbooks were used, how long they had been used, and how satisfied 
the schools were with the texts? 0 Based on 67 (52.75%) responses, Killam et al. found 
that most instructors used their own materials (n = 17), no textbook at all (n = 16), 
Benward' s (1983) Ear Training (n = 13), or CAl (no number specified). Three years 
later, Pembrook and Riggins used a researcher-designed, pilot-tested instrument 
according to Dillman' s ( 1978) guidelines, and found that the use of a textbook had 
surpassed instructor-designed materials. Based on 306 (33.70%) responses, the most 
common dictation materials found by Pembrook and Riggins were: (a) Benward (1983) 
(n = 84), and (b) materials developed by the instructor (n = 62). Benward and Kolosick 
20 Killam et al. (1987) identified the most-used textbooks in music theory (Kostka & Payne, 1984; 
Benward, 1981; Benjamin, Horvit, & Nelson, 1979), music analysis (Burkhart, 1978; Benjamin, 
Horvit, & Nelson, 1978; Green, 1979), sight singing (Ottman, 1967; Berkowitz, Frontrier, & 
Kraft, 1976; Benward, 1983), ear training (Benward, 1983), and keyboard harmonization 
(Shumway, 1980; Brings, Kraft, Burkhart, Karnien, & Pershing 1979). 
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(2005) was the favored text among schools (N = 3 5) in the Missouri Association of 
Departments and Schools of Music (Coleman, 2005; Werner, 2005). In Oklahoma, the 
most common dictation textbook was tied between Horvit, Koozin, and Nelson (2009) 
and Benward and Kolosick (2010) (Cathey, 2013). Although these findings may lead one 
to believe that the use of Ben ward' s textbooks is more widespread than instructor-
designed materials, this does not seem to be the current trend in community colleges. The 
majority ( 61 %; n = 49) of California community college instructors preferred to use their 
own materials or CAl because of the high cost of textbooks (Anderman, 2011). 
Instructor-designed materials (Killam et al. , 1987), instructor-designed materials 
and/or CAl (Anderman, 2011), and Benward' s Ear Training (Coleman, 2005; Collins, 
1979; Pembrook & Riggins, 1990; Werner, 2005) have been identified as the most-
common dictation materials. This implies that no single approach is suitable for the 
variations in individual pedagogical differences among aural-training instructors. It also 
implies that diversity in individual pedagogical differences is more common in dictation 
than in sight-singing practices. Further, instructors who use Benward are most likely 
subscribing to objectivism (Karpinski, 2000), which is the most prevalent theoretical 
framework used in dictation pedagogy (Buehrer, 2000; Covington & Lord, 1994; Lord, 
1993). 
CAl Used for Dictation. Meltzer (2001) identified "three critical factors that 
affect how educators interact with technology: (a) attitude towards technology, (b) 
anxiety towards technology, and (c) achievements using technology" (p. 129). In several 
aural-training studies cited earlier (Anderman, 2011; Collins, 1979; Killam et al. , 1987; 
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Pembrook & Riggins, 1990), one can see a gradual transition from feeling threatened by 
technology-perhaps as a result of attitude or anxiety towards technology-to embracing 
technology. In a nationwide survey (N = 233) on attitudes and trends in postsecondary 
sight-singing pedagogy, Collins (1979) implied a fear of technology overtaking human 
instruction by asking aural-training instructors: "Do you think that the continued use of 
synthesizers, computers, and tape recorders as tools for music composition will minimize 
the need for sight singing instruction within the next five to ten years?" (p. 196). The 
majority of participants responded "No" to this item; however, when asked about 
programmed instruction (textbooks, tapes, and records), Collins reported that "there is 
still some opposition to its use" and "some think that programmed instruction is 
dehumanizing" (p. 193). Nearly a decade later, Killam et al. (1987) recognized that 
postsecondary respondents (N = 67) were using CAl for dictation, but did not report a 
specific number of users. In another nationwide study (N = 306), Pembrook and Riggins 
( 1990) placed a greater amount of importance on computer use. They reported that 3 7% 
of aural-training instructors used computers to supplement in-class instruction, 34% 
required students to use computers, 26% did not use computers, and 4% used computers 
to substitute for in-class instruction. Although CAl seems to be used more as a 
supplement for dictation, it can also be used in lieu of textbooks, as in 14% (n = 11) of 
the respondents in Anderman's (2011) statewide study of California instructors. Another 
10% of Anderman's respondents used Horvit et al. (2009), which is a hybrid of a 
traditional text and a CAl dictation program. If this trend continues, CAl may eventually 
replace dictation textbooks, especially if instructors are customizing their uses of CAl to 
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fit the curriculum, or using instructor-designed materials. 
Pembrook and Riggins (1990) also identified the most-used CAI.Z 1 Of 18 software 
titles listed, MacGAMUT and Practica Musica are the only applications that are found in 
later surveys (Anderman, 2011; Coleman, 2005; Spangler, 1999a, 1999b; Werner, 2005). 
In addition to these two applications, Auralia (Anderman, 2011; Coleman, 2005; Werner, 
2005), and Music LAB Melody, Music Lessons I, and SmartMusic (Anderman, 2011) are 
commonly used. 
Spangler's thesis (1999a) and resultant website (1999b) is perhaps the study that 
comes closest to the present one in terms of CAl use in aural skills. Spangler's work is a 
ground-breaking study that has been referenced as a resource for researching aural-
training CAl software (White, 2002). Spangler's Appendix G, which includes a review of 
30 applications to help instructors with software selection, is "[p ]robably the most 
complete and detailed listing of ear-training software available" (Blombach, 2001 , Cover 
Sheet). Spangler (1999b) was also referenced on the Society for Music Theory website 
(Spangler, 1999a). 
Spangler (1999a) designed a 10-item questionnaire to study the use of CAl among 
aural-training instructors through questions on titles of CAl used, grade percentage based 
on CAl use, methods of integrating CAl, access to CAl, number of computers available 
for CAl, and Internet accessibility for computer labs. A convenience sample was 
comprised of instructors who use MacGAMUT, members from the Society for Music 
21 The most common CAl were: Harmonic Dictator (n = 29), Ear Training (n = 27), Interval 
Mania (n = 22), Melodious Dictator (n = 22), Chord Mania (n = 16), GUIDO (n = 14), DoReMi 
(n = 14). Sir William Wrongnote (n = 13), MacGAMUT (n = 12), Basic Music Theory (n = 12), 
Arnold (n = 11), Practica Musica (n = 11), and Listen (n = 11). 
Theory (SMT), and the Association for Technology in Music Instruction (ATMI). The 
survey was returned by 209 (32%) participants from 70 (68%) MacGAMUT users and 
134 (24.36%) SMT/ATMI members. 
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Although Spangler's (1999a, 1999b) research has been praised (Blombach, 2001; 
B. K. Wallace, personal communication, 18 December 2007; White, 2002), several 
weaknesses exist. Instrument validity and instrument reliability were not established. No 
pilot study, expert panel, or survey guidelines were used. Because Spangler asked 
instructors to list all CAl software used in their institutions ' computer labs, applications 
used for music theory were not excluded as extraneous variables. 
Despite weaknesses, Spangler (1999a) provided a foundation for the present 
research. Spangler's results indicated that 94% (n = 196) of postsecondary respondents 
used some form of CAl for aural training. Spangler found that instructors using 
MacGAMUT (n = 70) are more likely than instructors using other applications to assign a 
grade weight for CAL MacGAMUT assignments most frequently contribute 11-20% (n = 
24), 1-9% (n = 10), and 30-39% (n = 8) of the students' overall grade. Although the 
majority (69.57%) assigns a grade weight, a sizeable minority (30.43%) use 
Mac GAMUT as ungraded practice, extra credit, or "other." 
At the end of the survey, Spangler (1999a) asked instructors to provide optional 
comments, including "any additional observations (shortcomings, problems, successes)" 
(p. 46). Out of 176 optional comments, the most frequent theme was that "the 
effectiveness ofCAI depends on the attitudes and guidance of the instructor" (Spangler, 
1999a, p. 34). This theme of perceptions and practices implies that instructors' 
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involvement with CAl is central to students ' successes or failures with technology. 
While Spangler (1999a) identified 63 CAl titles used by instructors and provided 
a review of 30 of these, it lacks specific ways that instructors use these applications. The 
current study, on the other hand, is a comprehensive examination of instructors ' practices 
and perceptions of one software application. The final section in the literature review 
examines how other specific software has been used in research. 
Specific Software Used in Research Studies 
The researcher selected MacGAMUT as a representative of aural-training CAL 
Previous studies in music technology have used other software. The studies in this section 
include researcher-designed software (e.g., Dobbe ' s DART; Parrish's MusiCard) as well 
as widely-used titles (e.g., Finale; Music Ace 2; Practica Musica; Sibelius; SmartMusic). 
Most of these studies include a student questionnaire, which implies that the researchers 
value student feedback as an important tool for measuring students' attitudes (Dobbe, 
1998; Glenn & Fitzgerald, 2002; Parrish, 1997; Smith, 2009) or as a demographic tool to 
investigate the influence of independent variables on dependent variables (Dorfman, 
2006). Both ofthese types of investigations were common approaches in the previously-
discussed literature on PI and CAL 
MusiCard and MECCA's Music Theory. Using an experimental design, Parrish 
(1997) evaluated the use of music CAl with pre-service elementary education majors at 
the University of Alabama (Experiment 1) and Louisiana State University (Experiment 2) 
in a two-semester course on basic music skills for elementary school teachers. These 
courses covered music fundamentals, singing, piano and autoharp playing, and music 
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teaching methodologies. The first semester at both schools served as the control group, 
while the second semester served as the treatment group. Experiment 1 consisted of a 
control group (n = 77) and a treatment group (n = 71) (Parrish, 1994). Five sections of 
courses were taught by three teachers?2 Experiment 2 consisted of a control group (n = 
53) and a treatment group (n =54) taught by three teachers at a second university 
(Parrish, 1994).23 
For the treatment groups at both schools, Parrish (1997) designed MusiCard as the 
CAl, which provides folk song examples of music fundamentals that teachers might use 
in their classrooms. MusiCard combines drill-and-practice and tutorial modes, mastery-
based learning, and unlimited rehearsal. The control group at the first university used 
MECCA's Music Theory (Barry, 1981) as the CAl for drill and practice only, while the 
control group at the second university used no CAl (Parrish, 1994). Similar to Carlsen' s 
(1962) treatment group without the use of an instructor, Parrish' s treatment group learned 
music fundamentals entirely by the computer, but instructors answered questions at the 
beginning of each class period related to music theory concepts. Students' knowledge of 
music fundamentals was pretested and posttested. A three-factor ANOVA was used to 
analyze the results of the participants. No significant difference was found between 
combined posttest scores for the control and treatment groups in either experiment. Out 
of 11 attitudinal survey items, the treatment group had a significantly (p = .05) less 
favorable experience than did the control group on seven survey items in Experiment 1, 
22 Instructors 1 and 2 taught two sections each semester while instructor 3 taught one section each 
semester. 
23 No information was provided to inform the reader of the number of sections. 
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and in one survey item for Experiment 2.24 Although current research indicates that over 
six million students enroll annually in computer-based online learning (Allen & Seaman, 
2011), Parrish's study implies that students who were taught entirely by a computer in the 
1990s had less favorable experiences than students who received human instruction in 
addition to CAL One instructor' s treatment group from Experiment 1 responded more 
negatively (M = 32.1) to the attitude survey than those of the other two instructors (M = 
44.3 and 51.3). The most significant attitude differences (p < .0001) in Experiment 1 
occurred between the groups on three items: (a) CAl does not depersonalize the student-
teacher relationship; (b) time spent completing assignments was appropriate for the 
learning achieved; and (c) I spent more time doing CAl than was necessary. Furthermore, 
the students in this instructor's class had the lowest posttest scores in both the control and 
treatment semesters. This implies that individual pedagogical differences can impact 
student attitudes and learning. In Chapter 1 of the current study, variations in individual 
pedagogical differences and instructors' interactions with CAl was suggested as a 
rationale for examining instructors' uses of CAL 
A primary purpose ofParrish's (1997) experiments was to determine whether the 
24 Both treatment groups had a significantly less favorable attitude toward "The computer is a 
valuable learning tool" (p = .0001 for Experiment 1; p = .001 for Experiment 2), implying that the 
treatment group de-valued the computer as a learning tool. The treatment group for Experiment 1 
also had significantly less favorable attitudes than the control group in the following: (a) "The 
computer was easy to use" (p = .0001 ); (b) "The computer program was easy to use" (p = .0001 ); 
(c) "CAl does not depersonalize the student-teacher relationship" (p = .0001); "Time spent 
completing assignments was appropriate for the learning achieved" (p = .0001); and, (e) "The 
assignments were appropriately difficult" (p = .0001 ); (f) "Relating concepts to songs helped me 
understand concepts" (p = .05). The treatment group for Experiment 1 was significantly higher 
than the control group in its agreement with the statement, "I spent more time doing CAl than 
was necessary" (p = .0001). The treatment group for Experiment 2 was significantly higher than 
the control group in its agreement with the statement, "It's important to gain class-time by using 
CAl" (p = .05). 
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use of software in the classroom could reduce the amount of classroom lecture, 
discussion, and drill of music fundamentals so that more time could be spent on singing 
and playing skills (piano and autoharp). The use ofMusiCard freed up an average of301 
minutes that instructors would have spent on drill and practice. The study also indicated 
that music fundamentals could be taught entirely by a computer. The present study 
explores the possibility of using software as a means to enhance learning, but it does not 
advocate the use of software to replace human instruction. Rather, the present study 
elevates the importance of instructors' interactions and involvement with CAl in 
monitoring and counseling students on effective ways to use software. Neither 
experiment indicated that instructors provided any assistance or guidance to students in 
their uses of CAL 
DART, Practica Musica, and Key Signatures. Practica Musica-a flexible-
practice application similar to MacGAMUT-was used by Dobbe (1998) as one of three 
types of software in a quasi-experimental study and survey research using two sections of 
students enrolled in fundamentals for non-music majors. The sections were designated as 
Treatment A (n = 110) and Treatment B (n = 105). Both sections were taught with the use 
of multimedia at each lecture. The lecture portion of the classes met in an auditorium, 
while the "recitation" portion met in a music classroom (Treatment A) or a 
computer/keyboard laboratory (Treatment B) . Treatment B used three software programs 
for out-of-class homework assignments: (a) Digital Affective Response Technology 
(DART) software, developed by Dobbe for use in a fundamentals course for non-music 
majors; (b) Practica Musica; and (c) Key Signatures. The lab was used primarily for 
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demonstration on the use of software. Students in Treatment B practiced independently 
with the software during open lab hours. Results indicated that more than 90% ofthe 
students from both sections perceived the use of in-class multimedia materials was either 
somewhat helpful or very helpful. None of the students reported that in-class multimedia 
materials were not helpful. From Treatment B, 88% of the students reported that the use 
ofPractica Musica was either somewhat helpful or very helpful; 81% reported that 
DART was either somewhat helpful or very helpful. 
CAl for fundamentals of music. Parrish (1997) and Dobbe (1998) investigated 
the effectiveness ofusing CAl to teach fundamentals of music to non-music majors. Both 
researchers designed software for their studies. Parrish sought to determine the 
effectiveness of teaching with the use of a computer, while Dobbe compared a group 
using CAl for out-of-class homework to a group using traditional means of homework. A 
further difference is that Parrish' s experimental and control groups both used CAl, while 
Dobbe' s control group did not use CAL Student attitudes also differed. Parrish's 
treatment group had a less favorable experience than the control group being taught in a 
classroom setting. Both ofDobbe ' s groups used in-class multimedia materials, and found 
this approach to be helpful. Furthermore, the majority ofDobbe's treatment group 
reported that the use of CAl was either somewhat helpful or very helpful. 
Freestyle, Making Music, Professor Piccolo, Musicus, Tap It. Gilbert (1997) 
investigated the effects of computer-aided keyboard instruction on rhythm and meter 
discrimination in comparison to traditional instruction at a single elementary school using 
six intact classes of grades four, five, and six (N = 136). Gilbert used hardware and five 
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types of software for the treatment group (n = 68): (1) Freestyle (sequencing program); 
(2) Making Music (composition program for amateurs) ; (3) The Musical World of 
Professor Piccolo (music appreciation for children); (4) Musicus (rhythmic notation); (5) 
Tap It (rhythm-skills program). The treatment group had 10 minutes of scripted 
instruction followed by 20 minutes of practice in a MIDI/keyboard lab over a six-week 
period, three days per week. Using a pretest-posttest design, the researcher concluded that 
elementary-age students achieve greater meter and rhythm discrimination from traditional 
means of teaching than from a CAl approach (p = .05). 
Music Ace 2. Mastery of specific skills has been the major goal of most of the 
software applications thus far. Guided instruction also aims for mastery, but "with 
ongoing guidance in the form of spoken tutorials" (Williams & Webster, 2006, p. 420). 
Music Ace and Music Ace 2 are an aural-training software series with guided instruction 
for young and more-advanced students. Music Ace contains basic lessons on elements 
such as pitch identification and key signatures, while Music Ace 2 provides more 
advanced lessons, such as rhythm skills, syncopation, and harmony. 
Music Ace 2 was used as the treatment for the experimental group in Smith's 
(2009) study involving middle school instrumental music students. It was chosen because 
of its "recognized excellence in educational software, its wide distribution and 
accessibility, and because of its enthusiastic response from junior high students in two 
pilot studies" (Smith, 2009, p. 62). Smith divided the students (N = 120) into two 
randomly-assigned groups. The experimental group (n = 60) received CAl using Music 
Ace 2 software, and the control group (n = 60) received no CAl treatment. Using a 
99 
pretest-posttest design, subjects' abilities to read and perform rhythms were measured 
using a researcher-designed Rhythm Performance Scale (RPS). Mean scores on the 
Group Embedded Figures Test (GEFT) were 6.30 for sixth-grade students (n = 40), 7.55 
for seventh-grade students (n = 40), and 9.45 for eighth-grade students (n = 40). No 
significant difference was found between test score improvements of the experimental 
and control groups; however, field-independent subjects performed significantly better on 
the rhythm perfonnance test than field dependent subjects. The goal of the study was to 
determine if CAl was more effective than traditional methods at teaching rhythm sight 
reading. Because "all students improved significantly from an average of24.49 to 30.1 as 
measured by the RPS" (p. 65), Smith concluded that CAl did not cause the experimental 
group to improve at a greater rate than the control group in sight reading. Smith inferred 
that CAl is an effective means of teaching sight reading, and is a "worthwhile investment 
of time that produces equal skill development and improves student motivation for music 
instruction" (p. 66). 
Smith (2009) also distributed a questionnaire to the students and found that 78% 
of the participants indicated a favorable attitude toward the use of CAl as part of in-
school rehearsal time. Students found CAl to be "enjoyable and profitable for learning 
music-reading skills" (pp. 65-66). When asked if they would like to continue using CAl 
on a weekly basis, 68.5% had a favorable response. 
SmartMusic. SmartMusic is an interactive, software-based accompaniment 
system, which was preceded by a hardware-based system called Vivace (Glenn & 
Fitzgerald, 2002). Like the representative software for the current study, SmartMusic is a 
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flexible-practice application, meaning that the software is not computer-determined, but 
rather "student-and-teacher-centered in that choices allow people to have a hand in 
engineering their own music learning" (Williams & Webster, 2008, p. 409). In a study by 
Glenn and Fitzgerald (2002), private woodwind students (N = 22) were randomly 
selected from a Southeastern university, and were randomly assigned to an experimental 
group using SmartMusic (n = 11) or a control group practicing alone25 (n = 11). Both 
groups were instructed to practice an assigned piece for three hours over a six-to-nine day 
period with their computerized accompanist (experimental) or alone (control) . Data were 
collected using a questionnaire. The experimental group expressed a slightly more 
favorable preference in practicing with an accompaniment than did the control group.26 
Despite receiving a 30-minute training session on how to use SmartMusic, eight out of 11 
students in the experimental group indicated having problems with the software (e.g., not 
precisely following the student) or the computer (e.g., having to restart the computer). 
This informs the current study that a training session alone may not be adequate for 
optimal performance in computer music technology. Overall, the researchers concluded 
that: (a) "more participants using computer accompaniment felt positively about their 
posttest performances than participants who practiced alone"; and (b) "the human 
accompanist is easier to communicate with, whereas the computer is better for repetitive 
practice" (p. 14). Based on students' feedback, the researchers recommended a three-
25 Although data collection procedures did not acknowledge the use of a human accompanist for 
the control group, questionnaire item 4 clearly makes reference to a "practice session" with a 
human accompanist. 
26 Four students in the experimental group preferred practicing with the SmartMusic 
accompaniment, while two students in the control group preferred practicing with a human 
accompanist. 
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phase practice process: (a) students should practice alone when learning a piece, (b) add 
SmartMusic "to master basic ensemble issues" (p. 15), and (c) work with a human 
accompanist. 
Sibelius. Sibelius and Finale are the "two most popular and more advanced" 
software packages for music notation (Williams & Webster, 2008, p. 357). Sibelius was 
selected as a representative piece of software to investigate learning conditions in guided 
and unguided environments (Dorfman, 2006). It was chosen for its potential educational 
applications for students with varied learning styles and levels of experience. In the above 
study, Smith (2009) used an application which contains built-in guided instruction, while 
Dorfman (2006) created guided instruction using a pilot-tested, researcher-designed video 
tutorial. Dorfman conducted a quasi-experimental study to investigate the influence of 
five independent variables (individual learning styles, music experience, technology 
experience, music technology experience, and varied learning conditions) upon a 
dependent variable (achievement with a music technology task). Participants (N= 94) 
included junior- and senior-level students with a strong musical background in band, 
choir, or orchestra from four high schools in Illinois, Indiana, and Wisconsin. Students 
were randomly assigned to one of two groups (guided or unguided learning); however, 
the sample was not randomly selected. Results are not generalizable due to the non-
random selection, lack of a control group, and similar socio-economic statuses and racial 
backgrounds of the students in the selected schools. 
The data collection took place in three phases. In phase one, students completed a 
researcher-designed questionnaire and the Gregorc Style Delineator (GSD)-a 
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commercially available learning style assessment. The questionnaire was used to collect 
independent variables related to the students' experience (music, technology, and music 
technology experiences), while the GSD collected the other two independent variables 
(individual learning styles and varied learning conditions). In phase two, participants 
learned to use Sibelius in one of two randomly-assigned learning conditions : (a) unguided 
experimentation, or (b) guided learning using a researcher-designed video tutorial, which 
"focused heavily on the tasks involved in the initial 'setup' stages of score creation in 
Sibelius" (p. 124). Setup included elements such entering the meter and key signature, 
and removing unwanted measures. In phase three, the students were given 20 minutes to 
create a Sibelius score of Bach' s Invention No. 10. The researcher graded the students ' 
work, and these scores served as the dependent variable. A five-way ANOVA was used 
to examine the effects of the interactions of the five independent variables on the 
dependent variable. Neither the main effects nor the interaction effects were statistically 
significant; however, practical significance was implied through trends in performance. 
The researcher concluded that "students of varied learning styles and levels of experience 
performed approximately the same on a task despite varied conditions under which they 
learned to use the software for that task" (p. 144). While students' learning style did not 
affect achievement on setup-related tasks, exposure to a video tutorial did affect 
achievement. A one-way ANOVA indicated that the guided-learning group was 
significantly (p = .05) higher than the unguided group on setup tasks. This implies that 
providing students with guidance is more effective than self-exploration of the software. 
Some curricular implications for using music technology in a K-12 environment include: 
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(a) Educators should select user-friendly software, which can promote successful 
experiences for students; (b) Students can be successful in computer-based activities 
regardless of experience characteristics or learning style preferences; (c) Curriculum 
should account for differences in learning style preferences; and (d) Educators should use 
the method of instruction appropriate for individual students. 
Finale. As stated above, Finale and Sibelius are the most-used notation packages 
(Williams & Webster, 2008). This is consistent with the findings in a recent pilot-tested 
30-item survey (N = 27; 35.06%) of Oklahoma music theory faculty (Cathey, 2013). In 
this anonymous survey, instructors reported using various types of music technology, 
including notation software, CAl, and digital audio. Finale (59.26%) was the most-used 
piece of music technology, followed by MacGAMUT (48.15%), MusicTheory.net 
(44.44%), Sibelius (37.04%), GarageBand (14.81 %), Auralia (7.41 %), Logic Pro 
(7.41 %), and SmartMusic (7.41 %). The least-used titles were Audition, Band-in-a-Box, 
Pro Tools, and Tenuto-an inexpensive mobile app from MusicTheory.net. 
Although many research studies have used Finale as a tool to produce notation 
scores or analyses (e.g., Berry, 1997; Brattin, 2012; Elliott, 2013; Steele, 2012), research 
investigating instructors' uses or students' learning styles in using Finale was not found 
in the literature. One notable study is by Frye (2009), who used Finale in a comparative 
analysis of two notation programs (Finale 2009 and NOTION 2.0) and an 
accompaniment software package (SmartMusic 11.0) to accompany a marimba concerto. 
The purpose was to investigate "realistic orchestral sounds," "real-time tempo control," 
and "instrument isolation" as "viable alternatives to piano accompaniment in the 
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preparation of marimba concerti" (p. 15). Results indicated that all three applications 
provided adequate options in lieu of a human accompanist so that students could practice 
ensemble skills; however, real-time accompaniment problems were noted with 
SmartMusic's inability to properly follow marimbas. Finale ' s Tempo Tap and 
NOTION' s NTempo features allowed satisfactory real-time tempo adjustments; however, 
NOTION's tempo control function required a second person to operate the program. 
Finale and NOTION offered a wide range of sampled sounds, while SmartMusic used a 
"self-contained virtual instrument" of " l28 General MIDI sounds" (p. 21). While Finale 
and NOTION provided instrument isolation in their mixer features, SmartMusic did not; 
therefore, the researcher exported a Finale file to SmartMusic for adequate instrument 
isolation. Although the researcher did not give preference to any single program, a 
benefit of using Finale over the other two programs included access to third-party sound 
libraries. 
Summary that Frames the Current Study in the Existing Literature 
The broad purpose of this study was to examine relationships between 
characteristics and practices of postsecondary instructor usages of aural-training CAL 
This chapter reviewed relevant literature that served as a foundation for the development 
ofthe present study. It was organized into themes of: (a) development of aural-training 
technology; (b) software evaluation models; (c) instructors in technologically-enhanced 
environments; (d) demographic characteristics and educational backgrounds for 
independent variables; (e) textbooks, materials, and CAl used in aural skills; and (f) 
specific software used in research studies. The following is a summary of key points 
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interspersed with how the current study is situated within the existing literature. 
Because in-class dictation drills have generally been regarded as a waste of class 
time, aural-training technology by way ofPl and CAl has been used as an out-of-class 
alternative for meeting a variety of individual student needs. Studies reviewed in 
postsecondary aural-training technology were most concerned with technology 
effectiveness. All but one study indicated that students using technology for dictation 
drill made significant improvements over students being taught solely with traditional 
methods ofinstruction. Since the 1960s, aural-training technology has provided 
instructors with the option to spend less time on in-class drills and more time teaching 
dictation strategies or other areas of musicianship. Most instructors, however, use the 
majority of the class time for teaching sight singing (Anderman, 2011; Pembrook & 
Riggins, 1999). 
Unlike aural-training technology, reviewed literature in other areas of music 
technology did not indicate such consistency in effectiveness. Some studies found no 
significant difference between treatment and control groups, while one (Gilbert, 1997) 
found a significant difference in favor of traditional instruction rather than from a CAl 
approach. These findings imply that technology does not assure improvement. 
Technology should not remove the instructor from the process of teaching dictation 
(Ottman et al., 1980), but should allow instructors more time to creatively coordinate the 
technology with the curriculum. Effective integration of technology goes beyond simply 
adding technology to the curriculum, and includes "the way in which teachers use 
technology" (Koehler & Mishra, 2005, p. 132). 
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The broad goal of the current study was to enhance the practices associated with 
computer-based instruction by investigating postsecondary instructors' uses of aural-
training CAL Theoretical frameworks for general use of technology in teaching were 
discussed in Chapter 1. Aural-training literature in this area was insufficient; therefore, 
literature on in-service and pre-service instructors' (K -12) uses of music technology was 
explored in Chapter 2. All reviewed literature indicated that in-service music teachers use 
administrative technology more frequently than music technology; yet, these teachers 
ranked music CAl as the most important technology topic that pre-service teachers need 
to learn. Perhaps because few postsecondary institutions require a music education 
technology course (Meltzer, 2001 ), all studies indicated that the majority of in-service 
music teachers lack formal training in music technology, and are rather self-taught or 
peer-taught. These findings show a need for music technology training and integration, 
especially in the various uses of CAL Because of a lack of formal training coupled with 
the widespread use of undergraduate aural-training CAl, postsecondary aural-training 
instructors have an important responsibility in modeling, monitoring, and passing on 
technical skills related to CAl to the next generation of music educators. 
Instructors should become knowledgeable about the software that they select; 
therefore, several educational software evaluation models were presented in this chapter. 
These authors agreed that software should include student feedback; clarity of messages, 
sentences, or examples; and clear learning objectives. MacGAMUT-the software 
selected for the current study-addresses each of these basic components. McKenzie's 
(2003) evaluation process differed from the other models in that software was categorized 
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by relating it to Bloom's Taxonomy and Gardner's Multiple Intelligences. The author of 
the current study identified how MacGAMUT addresses Bloom (knowledge, 
comprehension, application, and analysis) and Gardner (verbal, logical, and musical 
intelligences). MacGAMUT's limitations were also addressed, such as in the area of 
aesthetics (McGee, 2002). 
Research pertaining to aural-training pedagogy revealed that Ottman's Sight 
Singing is the most-used sight-singing textbook, implying that the instructors who use 
Ottman are most likely subscribing to a moveable-oriented system. For dictation, 
however, instructors use a variety of materials, such as instructor-designed materials, 
CAl, and Benward's Ear Training. This implies that: (a) no single approach is suitable 
for the variations in individual pedagogical differences; (b) diversity in individual 
pedagogical differences is more common in dictation than in sight-singing practices, and 
(c) instructors who use Benward are most likely subscribing to objectivism, which is the 
most prevalent theoretical framework used in dictation pedagogy (Buehrer, 2000; 
Covington & Lord, 1994; Lord, 1993). These findings are consistent with the current 
study, which will be discussed in Chapter 4. 
Gender differences and music technology were explored because, as will be 
discussed in Chapters 4 and 5, gender equivalency in using CAl was found in the current 
study. Literature on gender differences from the mid-1990s to the tum of the century 
indicated that males used computers and music technology more frequently than females. 
Recent studies, however, have shown no significant difference in frequency of use or 
computer self-efficacy. Further, in comparison to their male counterparts, research 
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indicates that female instructors are more nurturing, supportive, sensitive, warmer, and 
spend more time with students. These characteristics provide support for the current 
findings that females are significantly higher in monitoring student CAl uses, counseling 
students in effective CAl uses, and checking students ' statistics. 
This chapter presented literature in various areas that provided a foundation for 
the current study. As stated in Chapter 1, using aural-training CAl to reduce in-class drill 
and practice is a principal theme in music technology literature (Deal & Taylor, 1997; 
McGee, 2002; Pegley, 2006; Price & Pan, 2002; Williams & Webster, 2008). Technology 
effectiveness in comparison to traditional means of teaching is a common thread in 
research on aural-training technology and other types of music technology. While studies 
in effectiveness have contributed to the development and legitimacy of CAl, they have 
largely neglected instructors' interactions with CAl. I believe that instructors can 
positively impact student learning of dictation through various interactions, such as 
customizing, coordinating CAl with the curriculum, and thoughtfully selecting software 
and textbook materials that fit individual preferences. 
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CHAPTER3:METHODOLOGY 
This chapter contains sections regarding the design of the study and the selection 
of Mac GAMUT as a representative piece of software. Sampling techniques, data 
collection, instrument construction and data analysis are also discussed, along with 
sections that address validity and researcher biases. 
Purpose of the Study 
The purpose of this non-experimental study was to examine relationships between 
demographic and educational characteristics of postsecondary aural skills instructors and 
their practices using aural-training CAl (here, MacGAMUT). The study was designed to 
provide foundational scholarship by presenting a more complete understanding of how 
postsecondary aural-training instructors use CAl software. 
Research Questions 
The following research questions were addressed in this study: 
1. What are the demographic characteristics and educational backgrounds of 
postsecondary aural-training instructors who use CAl (MacGAMUT) as a tool 
for teaching dictation skills? 
2. What are the practices of postsecondary aural-training instructors who use 
CAl (MacGAMUT) as a tool for teaching dictation skills? 
3. What influences do demographic and educational characteristics of 




A non-experimental design was chosen for this study; therefore, there were no 
researcher interventions, manipulations, or random assignments (Johnson & Christensen, 
2008; Kerlinger, 1986). Further, there is no control over what may influence subjects ' 
responses (McMillan & Wergin, 2009). 
Survey research is commonly employed in non-experimental designs. A pilot-
tested, researcher-designed, self-administered, online questionnaire was used as the 
survey instrument in the current study (see Appendix A). Participants in survey research 
are usually anxious to share their experiences and views. Menneer (2004) explained: 
It is the experience no doubt of all survey practitioners that whatever the subject 
matter, whatever the population being sampled, by and large most informants are 
anxious to help. They are intrigued and flattered that their own experience or 
views are being sought. They are anxious to give what they believe to be the 
"correct" answer to whatever the questions being posed. (p. 4 7) 
The researcher used a cross-sectional survey, which is the most popular form of survey 
research used in education and is capable of examining current attitudes, beliefs, 
opinions, or practices (Creswell, 2008). Data were collected at one point in time from a 
sample selected to describe a larger population (Babbie, 19_90). A longitudinal survey was 
not used because there was not a need to report changes in descriptions and explanations 
over time. 
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MacGAMUT as a Representative Piece of Software 
Numerous CAl applications exist and play a vital role in aural training 
(Anderman, 2011; Spangler, 1999a). Due to the enormous scope of each available CAl 
application, a representative target group was selected for the purpose of manageability, 
from which the representative application was selected. The researcher chose to study 
postsecondary instructors who use MacGAMUT-a flexible drill-and-practice, mastery-
based program that was initially designed exclusively for dictation (see Appendix E). 
MacGAMUT 6.1 was the latest version available at the time of the survey; however, it is 
unknown which versions of Mac GAMUT that instructors were using. Other CAl 
programs were eliminated because they contain components for sight singing, playing or 
singing with an accompaniment, improvisation, or composition (e.g., Band-in-a-Box, 
Hearing Music, Making Music, Playing Music, Practica Musica, SmartMusic); routines 
for primary- and secondary-school students (e.g., Alfred' s Essentials of Music Theory); 
or, have a game-based approach (e.g., Hearing Music). Approaches requiring minimal 
instructor interaction were also eliminated, including guided-instruction software (e.g., 
Music Ace) and Internet-based CAl (e.g. , Teoria.com). 
The software selected for this study was limited to one that encourages 
instructors' hands-on involvement and emphasizes typical components of dictation skills 
in postsecondary education (intervals, scales, chords, melodic dictation, harmonic 
dictation, and rhythmic dictation). MacGAMUT and Practica Musica encourage 
instructors' involvement through extensive options for creating custom content. Practica 
Musica was further eliminated because of components that are beyond the scope of this 
study (e.g., music theory, sight singing, playing or singing with an accompaniment, 
improvisation, composition) and limitations in aural training (Cathey, 2008). 
112 
In Chapter 2, four methods of software analysis were used in selecting a 
representative application (Deubel, 2002; Gibbs et al., 2001; McKenzie, 2003; Reeves et 
al., 2002). MacGAMUT aligns best with Deubel (2002) and meets Deubel' s 10 
guidelines in the following ways: MacGAMUT has stated learning objectives; can be 
motivating to students; allows for individualized instruction; suggests paths to improve 
and has the ability to automatically adjust for student needs; provides clear examples of 
skills that it is designed to develop; provides repetition to assist in retention; makes 
reference to real-life applications; can accommodate more than one solution method (e.g., 
MacGAMUT allows for different solutions of entering responses because students can 
play their responses on a Virtual or MIDI keyboard, or they can notate their responses on 
the screen; and, in Make My Own Drills, students can make their own settings for 
MacGAMUT); feedback is tutorial in nature, instead of just indicating that responses are 
right or wrong; and, help and audio features can be under user control. MacGAMUT also 
meets Deubel ' s suggestions that software should keep track of student progress, identify 
students ' areas of weakness and strength, contain a teacher management system that 
permits teachers to make modifications, and contain a security system that prevents 
students from accessing teacher information, such as student data. MacGAMUT and 
GAMUT have always had extensive student statistics, flexibility for instructor usage, 
flexibility for student usage (practice, review, help), mastery-based learning for aural 
training, and intelligent response judging and question preparation (Blombach, 1980, 
1986; Blombach & Murphy, 1981a). 
Population 
113 
Postsecondary instructors who use MacGAMUT were the population under 
investigation. Potential participants in this study were limited to the software developer ' s 
confidential database of instructors who have registered their MacGAMUT software and 
have deliverable email addresses (N = 1, 717). These instructors teach at institutions in 
Australia, Belgium, Brazil, Canada, China, Finland, France, Israel, Italy, Korea, Mexico, 
Nepal, Netherlands, New Zealand, Norway, Philippines, Slovenia, Sweden, Taiwan, 
Turkey, United Kingdom, and the United States (Blombach, 201 0). 
The actual number of current users is unknown because instructors remain in the 
database until they request to be removed; free upgrades are given; and some servers, 
email recipients, and anti-virus programs stop all mail from macgamut.com (A.K. 
Blombach, personal communication, 31 March 2011 ). Another problem is that only about 
half of these instructors registered any version of the latest software (A.K. Blombach, 
personal communication, 31 March 2011 ). As will be discussed in Chapter 5, additional 
problems in the current study included a sizeable number of graduate assistants, pre-
college teachers, instructors who have never used MacGAMUT, and instructors who 
have discontinued using the software. As will be discussed in the section of this chapter 
that details the pilot phase of the study, six (30%) of the 20 randomly-generated 
institutions no longer use MacGAMUT, which may imply discontinuation of use among 
other institutions as well. 
114 
Sampling Procedures 
The researcher examined sampling procedures of previous survey research in 
aural-training pedagogy. As mentioned in Chapter 2, the research by Spangler (1999a) 
comes closest to the present one in terms of CAl use in aural skills, but the study had 
many weaknesses, including a convenience sample. Statewide (Anderman, 2011; 
Coleman, 2005; Werner, 2005) and nationwide (Collins, 1979; Killam et al., 1987; 
Pembrook & Riggins, 1990) surveys were examined, but these have not been devoted to 
instructors ' uses of CAL Sampling procedures of national studies were examined because 
of their large-scale databases from theN ational Association of Schools of Music 
(NASM) (Collins, 1979) and The College Music Society Directory (Killam et al., 1987; 
Pembrook & Riggins, 1990). In each of these national studies, responses were limited to 
one person representing the specified institution, which produced relatively small 
samples of N = 67 (Killam et al., 1987) toN= 306 (Pembrook & Riggins, 1990). None of 
these researchers invited all aural-training instructors to participate. Collins ' s (1979) 
study was limited to schools in the United States that had full NASM membership and 
offered both performance and music education degrees, while the Killam et al. (1987) 
study was limited to institutions that offered graduate degrees in music theory or 
composition. Pembrook and Riggins (1990) were somewhat more inclusive in that all 
music theory coordinators at institutions "that offer any type of baccalaureate degree in 
music" (p. 233) were invited to participate. Perhaps due to its inclusiveness, the 
Pembrook and Riggins study yielded a low response rate (33 .70%). 
Like the above studies, a large-scale database was used for the present study. The 
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researcher used as the population an entire database of instructors who use MacGAMUT, 
but unlike the previously mentioned studies, it was not limited to a single representative 
at each institution. The researcher did not exclude any postsecondary instructors who use 
MacGAMUT in the United States or in numerous other locales. This was an attempt to be 
more global by attaining a thorough census of these instructors; but, it was also beyond 
the researcher's control to stratify the sample because the researcher did not have access 
to the confidential database of instructors and this database is not grouped by teaching 
levels, teaching specialties, institutions, or countries. Out of necessity, a census study was 
the only viable option for examining the target population. Unlike previous studies that 
limited data collection to the music theory coordinator (e.g., Pembrook & Riggins, 1990), 
the necessity in using an entire database allowed the researcher to recognize variations in 
individual pedagogical differences among persons with different academic 
ranks/positions which may have been overlooked. The sample consisted of a sizeable 
minority (30.94%) of part-time aural-training faculty. 27 This is consistent with other 
aural-training research that has identified a sizeable minority of graduate assistants 
(Collins, 1979; Gillespie, 2001) and adjunct professors (Anderman, 2011) used to teach 
aural-training courses. Related literature in music theory also reflects the use of graduate 
assistants and adjunct professors. In Nelson's (2000, 2002) CMS music theory survey (N 
= 248), 16.75% (n = 32)28 of respondents indicated that graduate assistants taught 
27 Lecturers (9.71 %) and instructors (3.24%) comprised another 12.95% of the sample; however, 
it is unknown whether these ranks are full- or part-time appointments. If they are part-time 
appointments, the percentage of part-time faculty for the current sample could be as high as 
43.89%. 
28 This percentage is based on the total number of respondents (n = 193) for that survey item. 
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courses, which primarily included first-year aural skills (n = 27), music theory (n = 21 ), 
and fundamentals (n = 21). According to a statewide survey (N = 103; 65.61 %) by 
Johnson (2010), 13.6% of respondents had adjunct appointments to teach music theory. 
In music education, however, adjunct professors represented only 6.1% of a random 
sample of342 (35 .66%) music teacher educators (Hewitt & Thompson, 2006). This may 
imply that part-time instructors are used more frequently to teach music theory/aural-
training courses than music education courses. 
Instrument Design 
The researcher chose to collect data by using a questionnaire because it is a 
beneficial way to obtain respondent information on demographics, thoughts, feelings, 
attitudes, beliefs, values, perceptions, personality, and behavioral intentions (Johnson & 
Christensen, 2008). This study employed a 31-item, pilot-tested, researcher-designed, 
self-administered, online questionnaire. The researcher created an online questionnaire 
because it provides a feeling of anonymity and permits individuals to take the survey at 
their convenience (Fowler, 2002). The survey was designed to elicit information for the 
purpose of examining relationships between characteristics and practices of instructor 
usages of aural-training CAl (here, MacGAMUT). 
The researcher collected data according to three distinct sections of the 
questionnaire: profiles, perceptions, and practices. Profile data were necessary to 
investigate demographic characteristics, such as age, gender, academic rank, highest 
degree obtained, and years teaching aural skills. Profile data has the potential to provide 
insight on current and future needs, strengths and weaknesses, and common attributes 
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within a profession (Crase, 1981). Perceptions data were also collected. Fowler and 
Cosenza (2009) stated that the majority of survey questions ask about respondents' 
perceptions or feelings. The researcher asked instructors about a variety of perceptions, 
such as the importance of demonstrating MacGAMUT to students, checking details of the 
Dates/Times field, checking students' statistics, and customization. Perceptions data were 
also gathered to identify the impact that MacGAMUT, CAl, customization, and 
instructors' interactions and involvement with MacGAMUT have on student learning. 
Practices data included a variety of behaviors, such as how instructors use 
MacGAMUT's Mastery Mode, Practice Mode, Presets, Libraries, and customization 
features by setting parameters (MacGAMUT's Set Params29); and practices related to 
customization choices, Mac GAMUT assignments' contribution to overall grade, and 
primary textbooks coordinated with MacGAMUT. 
The researcher wrote a variety of question types to improve the validity of 
answers (Cronbach, 1951; DeVellis, 1991 as cited in Fowler, 2002). The instrument 
contains questions that evoke affective (feeling), behavioral (practices), and cognitive 
(thinking) responses. The researcher used open-ended, closed-ended, semi-closed-ended, 
branching (or contingency), and continuous (or Likert-type) scales. Questions were 
constructed in a clear, relevant, short, and unbiased manner (Babbie, 1990). The 
researcher avoided verbosity, overlapping responses, unbalanced response options, 
mismatch between question and answers, and double-barreled questions (Babbie, 1990; 
Creswell, 2008; Fowler, 1995). The researcher wrote adequate response options to the 
29 See Appendices C and D. 
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questions (Creswell, 2008; Fowler & Cosenza, 2009). Response options were limited to 
categorical scales for independent variables, and continuous scales for dependent 
variables. The researcher provided a limited number of preset response options in closed-
ended questions, and asked for additional responses by including a response option of 
"other" in semi-closed-ended questions. For further probing, the researcher used 
branching questions in "yes" and "no" response options. 
Development of the Instrument 
The researcher considered modifying an existing instrument, but found no 
replicable survey. The researcher built an instrument with the use of guides on 
questionnaire methodology (Babbie, 1990; Creswell, 2003, 2008; Fowler, 1995, 2002; 
Fowler & Cosenza, 2009; Gall, Gall, & Borg, 2007; Johnson & Christensen, 2008; 
Menneer, 2004; Montgomery & Crittenden, 2004; Sapsford, 1999) and relevant 
questionnaire models (Collins, 1979; Kowalchyk, 1989; Lee-Holmes, 2008; Pembrook, 
1986; Renfrow, 1991; Smith, 2009; Tsao-Lim, 2006; Woods, 2009; Young, 1990). 
Additional stages in creating the survey included: (a) conducting a thorough 
literature review, including all of Blombach' s publications; (b) content analysis of 
MacGAMUT's Set Params (see Appendix C) for a comprehension of instructors' options 
in customization; (c) examination ofMacGAMUT's PDFs, Instructor's Manual, and 
User's Manual; and (d) preliminary writing of a 147-item questionnaire draft (completed 
December 2009). The initial questionnaire draft was primarily related to how instructors 
customize MacGAMUT. It also consisted of demographic questions and instructors' 
perceptions. The questionnaire was reduced to 119 items by eliminating redundant 
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questions and categorizing questions into three distinct sections: profiles (16), 
perceptions (22), and practices (81 ). The questionnaire was revised three additional times 
with critiques from the researcher's advisor and was reduced to a 37-item instrument. The 
instrument was sent to Ann Blombach on April10, 2010 to check the accuracy of 
MacGAMUT -related details. The instrument was further reduced to 31 items in August 
2010 with the guidance of an expert panel of advisors. 
Instrument Validity 
Validity is the appropriateness, meaningfulness, and usefulness of specific 
inferences made from test scores (Gallet al., 2007). It is the degree to which an 
instrument measures what it is supposed to measure. 
After approval for the current study was granted from Boston University's 
Institutional Review Board, the researcher used an expert panel of advisors and also 
conducted a pilot test with an anonymous, randomly-selected group to ensure content 
validity of the instrument. Details related to the expert panel and pilot group will be 
discussed below. 
Expert Panel. Prior to presenting the instrument to an expert panel, Ann 
Blombach checked the accuracy ofMacGAMUT-related details. In August 2010, an 
expert panel identified questions that were unclear or ambiguous, and gave suggestions 
for modifications (Fowler, 2002; Fowler & Cosenza, 2009), which resulted in 
improvements to or elimination of those questions . Panel members were selected based 
on meeting at least one of the following criteria: (a) user or former user ofMacGAMUT; 
(b) author in aural training (dictation or sight singing); (c) professor of aural training or 
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music theory; (d) professor of music education; (e) expertise in music technology. The 
following table identifies panel members, academic rank or position, and qualifications 
for selection. 
Table 1 
Expert Panel Members 
Name 
Peggy Bennett, Ph.D. 
Robert C. Chamberlin, 
M.M. 
Mark Feezell, Ph.D. 
Academic Position or Rank 
Professor of Music 
Education, Oberlin 
Conservatory 
Associate Professor of 
Composition and Music 
Theory, Chair of Music 
Theory, Webster University 
Lecturer in Music Theory 
and Composition, Southern 
Methodist University 
Qualifications for Selection 
(b) author of Sarah Glover' s 
moveable do pedagogy 
(Bennett, 1984 ), and children' s 
singing books 
(d) professor of music education 
(c) professor of music theory 
and aural training since 1973 
(a) former student user of 
MacGAMUT; current instructor 
user of Mac GAMUT 
(c) professor of music theory 
and aural training 
(e) expertise in music 
technology 
Pilot Phase. The researcher conducted a pilot test with a small number of 
anonymous, randomly-selected instructors within the target population. In keeping with 
the long-standing policy ofMacGAMUT's creators of never sharing any instructor's 
name or address, the researcher was limited to Blombach' s (2010) list of 1,325 
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institutions that have purchased MacGAMUT since 2002.3° From this entire list, the 
researcher initially conducted a random sample (n = 20) of institutions using an online 
random number generator; however, six (30%) of the randomly-generated institutions no 
longer use MacGAMUT. For a pool of institutions that are currently using MacGAMUT, 
the researcher used a random selection of a stratification of the sample. The list of 
institutions was limited to those that purchased at least 10 copies of MacGAMUT during 
the academic year of2009-2010. Out of 1,325 institutions, 242 (18.26%) purchased 10 to 
250 copies ofMacGAMUT in 2009-2010. In April2010, the researcher generated 20 
random integers from these 242 institutions using http://www.random.org/integers/. 
Institutions invited to be a part of the randomly selected pilot group are identified in 
Appendix F; however, the respondents were anonymous, so no identifying information 
was collected from those who participated. For institutions with two or more instructors 
using MacGAMUT, the researcher generated random integers to determine which 
instructor in alphabetical order would be invited to participate in the pilot study. This was 
also executed in April2010. 
Because the researcher did not have access to the confidential database of 
instructors who use MacGAMUT, the researcher provided Ann Blombach with the 
procedures for random selection. On 18 January 2011, Blombach sent an email from the 
researcher to 20 randomly selected instructors inviting them to participate in an 
anonymous pilot study. The pilot study was posted online at 
30 This list includes professional organizations (0.23%; n = 3), pre-college institutions (31.40%; n 
= 416), and postsecondary institutions (68.38%; n = 906). Professional organizations included an 
opera guild, symphony orchestra, and music society. 
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http://www.surveymonkey.com/s/MacGAMUTPilotStudy, and was available from 
January 18, 2011 to February 1, 2011. Blombach sent a one-week reminder notice. Five 
(25%) participants responded. 
The pilot group identified questions that could be misinterpreted or awkward to 
read, presented difficulty, created hesitation, needed clarification, or made respondents 
feel uncomfortable (Faddy, 2004). The researcher added an optional comment field at the 
end of the survey for suggestions (Fowler & Cosenza, 2009), but none of the pilot 
participants added any comments for improving the survey. The pilot group was excluded 
from the final sample for the study (Fowler & Cosenza, 2009). 
Instrument Reliability 
Reliability is the repeatability of a test to produce consistent results over time. A 
statistic known as a reliability coefficient is computed through various techniques (e.g., 
split-half reliability, test-retest reliability, parallel forms, KR-20, coefficient alpha) and 
reported as a number ranging from 0 (complete unreliability) to 1.0 (complete reliability). 
For researcher-designed instruments, the reliability coefficient should be at least .80 to be 
considered reliable (Field, 2009; Gallet al., 2007). 
Cronbach's Alpha Index oflnternal Consistency was used to ensure the internal 
consistency of the instrument and was applied to the results of the pilot test before it was 
made available to the participants. Unlike tests that are administered twice to participants 
(e.g., test-retest reliability) or with two forms of the test (e.g., parallel forms), Cronbach's 
Alpha is based on "a single test" (Cronbach, 1951, p. 298), using a coefficient alpha to 
test for internal consistency of items scored as continuous variables. In the current study, 
the overall alpha was .973, indicating a very reliable scale. 
Main Data Collection Phase 
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Fowler (2002) stated that computer-assisted data collection offers numerous 
advantages over traditional survey research that has relied on paper-and-pencil 
procedures. Some advantages include instantaneously available answers, identification of 
inconsistent data, and the computer's ability to follow complex question skip patterns. 
Further, respondents are more likely to provide sensitive information on a computer than 
in an interview. To capitalize on these advantages, the survey was posted online using 
SurveyMonkey. Because the MacGAMUT database is confidential, Blombach forwarded 
an email from the researcher with a link to the questionnaire (see Appendix G). The email 
included the purpose of the study, amount of time required by participants, anonymity 
procedures (e.g., IP addresses are not saved, and no way oftracing specific responses 
back to individual participants), and how the data or results would be used (Fowler, 
2002). Blombach also sent two reminders (see Appendix H). The researcher employed a 
three-phase survey administration procedure over six weeks: (a) an email from the 
researcher with a link to the questionnaire was sent by Blombach on March 25, 2011; (b) 
a first reminder was sent via email by Blombach two weeks later; (c) a second reminder 
was sent via email by Blombach two weeks after the initial reminder. The survey closed 
on May 6, 2011 with 3 31 respondents; this response rate represents 19.28% from the total 
number of instructors with deliverable email addresses (N = 1, 717) who have registered 
their software. 
Analysis was limited to data submitted by postsecondary aural-training 
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instructors. Because Blombach' s database of instructors is not grouped by teaching levels 
or teaching specialties, Item 2 of the questionnaire was used to eliminate data from those 
who did not teach postsecondary aural skills (n =53). The final sample was 278 usable 
responses. Babbie suggested that a return rate of at least 50% is "generally considered 
adequate . . .. [but] a demonstrated lack of response bias is far more important than a high 
response rate" (p. 182). A wave analysis was conducted to check for response bias 
between week one and week six respondents. Many similarities were found among these 
two waves of respondents. The majority of respondents in both groups were 
postsecondary instructors with doctorates who primarily teach music theory or aural 
skills. In both groups, there were slightly more males than females, as was seen 
throughout the survey. The majority of both groups customizes MacGAMUT and 
believes it is important to monitor student usages ofMacGAMUT. 
Summary of Ethical Treatment of Human Subjects 
Data collection was ethical and respectful of individuals. Participation was 
completely voluntary and consent was confirmed through completing the anonymous 
questionnaire. The researcher used the anonymity features provided by SurveyMonkey 
(e.g., IP addresses were not saved), and had no way of tracing specific responses back to 
individual participants. Fmihermore, the researcher had no knowledge of participants' 
names or email addresses. Anonymous raw data were not shared with participants or 
individuals outside of the project. 
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Data Analysis 
Data analysis from survey research can be as simple as the reporting of 
percentages, or it may involve the comparison of groups within the sample. The data 
analysis for this study related variables; therefore, it extended beyond simple descriptive 
analysis and also used inferential statistics. Multivariate statistics were chosen to 
simultaneously analyze whether respondents, grouped using four independent variables, 
differed on eight dependent variables. The researcher exported survey results from 
Survey Monkey to IMP Pro 9 Statistical Software, a version of SAS, to analyze the data. 
Descriptive Statistics 
Demographic questionnaire items that were not part of inferential statistics were 
analyzed with descriptive statistics. These demographic variables, intended to address 
Research Question 1, included age, institution type, academic rank or position, perceived 
effectiveness in teaching dictation, primary instrument, primary area ofteaching 
responsibility, primary textbooks, default changes, Presets and Libraries, and experience 
with CAL Descriptive analyses included percentages, means, standard deviation, 
frequencies, skewness, and modes. 
Inferential Statistics 
Multivariate analysis of variance (MANOVA) was chosen as the statistical 
procedure to investigate both main effects (influence of each independent variable upon a 
dependent variable) and interaction effects (combined effect of two or more independent 
variables on a dependent variable) that independent variables (IVs) assert on dependent 
variables (DVs). MANOVA is a statistical technique for determining whether two or 
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more groups differ on two or more measured dependent variables (Gallet al., 2007; 
Lehman, O'Rourke, Hatcher, & Stepanski, 2005; Tabachnick & Fiddell, 2007). It is a 
useful procedure when the measured dependent variables are highly related and share 
variance (Gall et al., 2007). Tabachnick and Fiddell (2007) explain how MANOV A has 
advantages over ANOV A: 
First, by measuring several DV s instead of only one, the researcher improves the 
chance of discovering what it is that changes as a result of different treatments 
and their interactions .... A second advantage of MANOV A over a series of 
ANOVAs when there are several DVs is protection against inflated Type I error 
due to multiple tests of (likely) correlated DVs. Another advantage ofMANOVA 
is that, under certain, probably rare conditions, it may reveal differences not 
shown in separate ANOV As. (pp. 243-244) 
MANOVA is best suited for this study because of the number of dependent variables 
present. Wilks' lambda was chosen as the multivariate test because it is a commonly-
employed overall test ofMANOVA results (Asmus & Radocy, 2006; Gallet al., 2007; 
Huberty & Olejnik, 2006; Lehman et al., 2005; Tabachnick & Fiddell, 2007). The level 
of p = .05 was used for all tests of significance. 
MANOV A 1 investigated the effects of four independent profile variables 
(gender, years using MacGAMUT in teaching, years of teaching aural skills, and highest 
degree obtained) upon four dependent variables related to instructors' perceptions 
(importance of monitoring student uses, perceived impact of CAl on student learning, 
perceived impact of instructors' interactions and involvement with MacGAMUT on 
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student learning, and perceived impact of customization on student learning). MANOV A 
2 investigated the effects of the four independent profile variables upon four dependent 
variables related to instructors ' practices (Mastery Mode, Practice Mode, Make My Own 
Drills, and how often assignments are submitted). All independent variables were 
categorical in nature, while all dependent variables were continuous. Tables 2 and 3 
specify the variables and item numbers used for each MANOV A. 
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Table 2 
MANOVA 1: Profile Variables upon Dependent Variables (Perceptions) 
Independent Item Number Dependent Variable Item Number 
Variable 
Gender 5 Monitoring 18a 
Gender 5 Impact of CAl 20b 
Gender 5 Instructors' 20d 
Interactions 
Gender 5 Customization 20e 
Highest Degree 8 Monitoring 18a 
Highest Degree 8 Impact of CAl 20b 
Highest Degree 8 Instructors' 20d 
Interactions 
Highest Degree 8 Customization 20e 
Years Using MGa 11 Monitoring 18a 
Years Using MG 11 Impact of CAl 20b 
Years Using MG 11 Instructors' 20d 
Interactions 
Years Using MG 11 Customization 20e 
Years Teaching AS b 3 Monitoring 18a 
Years Teaching AS 3 Impact of CAl 20b 
Years Teaching AS 3 Instructors' 20d 
Interactions 
Years Teaching AS 3 Customization 20e 
Note. 
"MacGAMUT 
b Aural Skills 
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Table 3 
MANOVA 2: Profile Variables upon Dependent Variables (Practices) 
Independent Item Number Dependent Variable Item Number 
Variable 
Gender 5 Mastery Mode 15a 
Gender 5 Practice Mode 15b 
Gender 5 Make My Own Drills 15c 
Gender 5 Assignments 16 
Highest Degree 8 Mastery Mode 15a 
Highest Degree 8 Practice Mode 15b 
Highest Degree 8 Make My Own Drills 15c 
Highest Degree 8 Assignments 16 
Years Using MG3 11 Mastery Mode 15a 
Years Using MG 11 Practice Mode 15b 
Years Using MG 11 Make My Own Drills 15c 
Years Using MG 11 Assignments 16 
Years Teaching ASb 3 Mastery Mode 15a 
Years Teaching AS 3 Practice Mode 15b 
Years Teaching AS 3 Make My Own Drills 15c 
Years Teaching AS 3 Assignments 16 
Note. 
8 MacGAMUT 
b Aural Skills 
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Post Hoc Analyses. Because statistical significance was suspected in several of 
the MANOV A interactions, planned Post Hoc analyses were necessary in this study 
(Tabachnick & Fiddell, 2007). The Tukey-Kramer Honestly Significant Difference 
(HSD) Post Hoc ANOV A was used as the t-test for all multiple comparisons to follow 
significant F values. Tukey-Kramer' s HSD was chosen because it allows for a posteriori 
comparisons that emerge from the data, and mixtures of planned and unplanned 
comparisons (Asmus & Radocy, 2006). 
Research Validity 
Threats to Internal Validity 
Internal validity is the degree to which a research design rules out explanations 
for a study' s findings other than that the variables involved (Slavin, 1984). Campbell and 
Stanley (1963) reported eight threats to the internal validity of a study: history, 
maturation, testing, instrumentation, statistical regression, selection, mortality, and 
interactions. The current research violated internal validity with selection threat. As 
stated in the section on sampling procedures, the researcher did not exclude any potential 
postsecondary instructors who use MacGAMUT in the United States or in numerous 
other locales. This was an attempt to attain a thorough census of these instructors; but, it 
was also beyond the researcher' s control to stratify the sample because the researcher did 
not have access to the confidential database and the database is not grouped by teaching 
levels, teaching specialties, institutions, or countries. Steps were taken to reduce 
additional threats to internal validity; these procedures were described in the earlier 
sections on design of the instrument. 
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Threats to External Validity 
"External validity, or generalization, refers to the degree to which the findings of 
a study using a particular sample have meaning for other settings or samples" (Slavin, 
1984, p. 109). No randomization was used in the current study because an entire target 
population was invited to participate. A threat to validity was a low response rate 
(19.28%; N = 331) in comparison to the entire population of instructors with deliverable 
email addresses who have registered their MacGAMUT software (N = 1,717). Due to the 
small sample size, low response rate, and lack of randomization, results and conclusions 
may not be wholly generalizable to the entire target population. 
Treatment of Missing Data 
Missing data occurred most frequently in questions requiring "yes/no" responses 
(Items 14, 22, 24, 25, 26, 27, 29). After the pilot study, the researcher was advised to add 
"yes/no" check boxes to minimize missing data; however, the researcher believes that the 
check boxes increased missing data. All missing data were left as vacant cells due to the 
potential for erroneous assumptions. Missing responses were not included in the data 
analysis. 
Researcher Biases 
Several researcher biases must be noted. The researcher has used MacGAMUT 
both as a doctoral student and as a postsecondary aural-training instructor. The researcher 
had a positive experience as a student user even though the researcher already had well-
developed aural skills. As a doctoral student, the researcher conducted a comparative 
content analysis ofMacGAMUT and Practica Musica (Cathey, 2008). As a pre-college 
and postsecondary instructor, the researcher has examined and used a variety of CAl 
applications and websites for music theory and aural skills. The researcher does not 
believe that one application is more superior to other applications, but that numerous 
applications play a vital role in aural training. The researcher has never required 
MacGAMUT to be used by students in a graded or mastery-based manner, but as an 
optional supplement to improve aural skills by using it in Practice Mode. 
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CHAPTER 4: Data Analysis 
This chapter presents the findings of this study and provides an analysis of the 
data relative to the three research questions. It begins with a detailed description of the 
data preparation. Research findings are then presented in sections on descriptive analysis 
of Research Questions 1 and 2, and inferential analysis of Research Question 3. The final 
two sections address additional Post Hoc analyses, and evaluation of the research design. 
Preparing the Data 
Because this study was limited to postsecondary instructors, the researcher 
deleted all responses from pre-college instructors (n =53). The researcher collapsed 
open-ended numeric data (Items 3, 6, 11) into categorical data. The researcher recoded 
responses from "other" fields (Items 1, 9, 12, 13, 14, 22, 23, 24, 27, 28, 29) and open-
ended responses (Items 6, 7, 11, 17) for uniformity, themes, two-digit formats, and 
removed superfluous information. Uniformity was usually a matter of converting 
responses to title case (e.g. , "hom" to "Hom") or sameness (e.g., "Hom" and "French 
Hom" were designated as "Hom"). 
For respondents' primary teaching area (Item 1), the researcher categorized 
instructors of music theory (44.97%; n = 125), aural skills (18.35%; n =51), and music 
theory/aural skills (2.88%; n = 8) into one large group (66.19%; n = 184). The researcher 
also recoded the "other" category. Of 15 respondents in the "other" category, only six 
respondents provided legitimate "other" answers (music theatre, jazz studies, 
instrumental ensembles, and keyboard skills); the remaining nine respondents listed two 
to six primary teaching areas. 
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For Item 7, several (7.64%; n = 21) respondents listed two or more primary 
instruments. Because the piano was the most prominent instrument paired with another 
instrument (e.g. , Piano and Flute), the researcher recoded multiple instruments as "Piano 
+Another Instrument" or "Two or more instruments other than the piano." 
Item 12, regarding the ways in which the respondents learned to use 
MacGAMUT, was also thematically recoded. "Self-exploration" ofMacGAMUT was the 
most common "other" response (e .g. , "doing it myself," "I just learned to use it on my 
own," "my own exploration of the program," "personal trial and error," etc.). 
Placing numeric data in two-digit formats was the remaining reason for recoding. 
Responses from Items 3, 6, and 11 were recoded into two-digit formats, as required by 
JMP (e.g. , "1 year," " 1," "one," and "one year" were recoded as "01 "). For Item 6, one 
respondent provided a three-digit format ("50s"), which was converted to "50." Because 
MacGAMUT had been commercially available for 23 years at the time of the survey, the 
researcher assigned the number "23" to respondents who indicated in Item 11 that they 
had used MacGAMUT "since it first came out" in 1988. The researcher deleted two 
specious answers ("3095366400" and "3390508800") because they could not be 
interpreted. Superfluous information (e.g. , "Actually, I'm now retired, but taught aural 
skills for about 20 years") was removed and converted into numeric data (e.g., "20"). 
Respondents' estimates were converted to the highest number given (e.g., "I've used 
MacGAMUT for 5 to 8 years" was converted to "08"). 
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Missing Data 
Missing data occurred most frequently in questions requiring "yes/no" responses 
(Items 14, 22, 24, 25, 26, 27, and 29). After the pilot study, the researcher was advised to 
add "yes/no" check boxes to minimize missing data; however, the researcher believes 
that the check boxes increased missing data. Item 14 asked, "Have you ever used any of 
these [14] CAl programs either as a student or as an instructor?" This item was the most 
problematic because it required 14 "yes/no" responses. Out of271 respondents for this 
item, many instructors (n = 104) only checked the "yes" boxes for the CAl that they have 
used, and left the "no" boxes vacant. Only seven instructors entirely skipped Item 14. All 
missing data was left as vacant cells to avoid potentially erroneous assumptions about 
their intent. Missing responses were not included in the data analysis. 
Variables 
The researcher used four independent variables and eight dependent variables. 
The independent variables, used for the purpose of dividing the respondents into groups, 
were: (a) years teaching aural skills, (b) gender, (c) highest degree obtained, and (d) years 
using MacGAMUT (Items 3, 5, 8, and 11). Four dependent variables measured 
instructors' perceptions of pedagogical techniques and perceived impact upon student 
learning. Dependent perceptions variables were: (a) monitoring student usages of 
Mac GAMUT, (b) impact of CAl on learning dictation skills, (c) instructors' interactions 
and involvement with MacGAMUT, and (d) customization ofMacGAMUT (Items 18a, 
20b, 20d, and 20e). Four dependent variables measured instructors' practices with 
MacGAMUT. Dependent practice variables were: (a) importance of requiring students to 
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use MacGAMUT in Mastery Mode, (b) importance ofusing MacGAMUT in Practice 
Mode, (c) importance of using MacGAMUT's Make My Own Drills, and (d) how often 
students are required to submit MacGAMUT assignments (Items 15a, 15b, 15c, and 16). 
Methods of Analysis 
The researcher used JMP Pro 9 Statistical Software, a version of SAS, to analyze 
the data. Multivariate statistics were chosen to simultaneously analyze whether 
respondents, grouped using four independent variables, differed on eight dependent 
variables. Because the researcher grouped dependent variables into four perception 
variables and four practice variables, the researcher used two separate four-way 
multivariate analyses of variance (MANOV A) instead of a single MANOV A. Wilks' 
lambda was chosen as the multivariate test because it is the most commonly employed 
overall test ofMANOVA results (Asmus & Radocy, 2006; Gallet al. , 2007; Huberty & 
Olejnik, 2006; Lehman et al., 2005; Tabachnick & Fiddell, 2007). The Tukey-Kramer 
Honestly Significant Difference (HSD) Post Hoc ANOV A was used as the t-test for all 
multiple comparisons to further examine significant F values. Tukey-Kramer's HSD was 
chosen because it allows for a posteriori comparisons that emerge from the data, and 
mixtures of planned and unplanned comparisons (Asmus & Radocy, 2006). The level of 
p = .05 was used for all tests of significance. 
There are several assumptions related to the MANOV A. First is the assumption 
that there are linear relationships among all pairs of dependent variables. This assumes a 
"straight-line relationship between each pair" of dependent variables (Pallant, 2007, p. 
281 ). Second is the size of the sample used in the study. Pallant (2007) states: "You need 
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to have more cases in each cell than you have dependent variables" (p. 277). Third, 
MANOV A assumes multivariate normality, which is "the assumption that each variable 
and all linear combinations of the variables are normally distributed" (Tabachnick & 
Fiddell, 2007, p. 78). Tabachnick and Fiddell (2007) state: 
Univariate F is robust to modest violations of normality as long as there are at 
least 20 degrees of freedom for error in a univariate ANOV A and the violations 
are not due to outliers (Section 4.1.5). Even with unequal nand only a few DVs, a 
sample size of about 20 in the smallest cell should ensure robustness. 
Based on the levels of independent variables and the number of dependent 
variables, the current study needed a minimum of 16 to 40 respondents per cell, and 104 
participants to meet the minimum requirement of the sample size. With 252 to 278 
respondents per item, the current study did not violate assumptions of the overall sample 
size. Some violations, however, were found in the number of respondents needed per cell. 
Although the sample size of most cells ranged from 61 to 164 respondents in each 
variable, two cells related to highest degree obtained violated assumptions. Only one 
respondent had obtained a high school diploma as the highest degree, while 14 had 
obtained bachelor' s degrees as the highest degree. The low response rates of these two 
cells is a result of the plurality (n = 259; 94.52%) of respondents who had obtained 
graduate degrees. In non-experimental studies, Tabachnick and Fiddell (2007) state that 
unequal sample sizes often reflect differences in the population, but can "create difficulty 
in computation and ambiguity of results" (p. 48). 
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Research Findings 
The survey was sent to pre-college (K-12) and postsecondary instructors because 
the MacGAMUT database makes no differentiation between the two levels. Data relating 
to pre-college instructors were deleted and not analyzed as a part of this study; therefore, 
Item 2 ofthe survey was used to refme the sample to exclusively postsecondary 
instructors. Of 331 respondents, 53 (16.01 %) pre-college instructors were removed. The 
resulting N was 278 (83 .99%) postsecondary instructors. In most circumstances, this was 
the N used for statistical calculations; exceptions to this occurred when questions were 
not answered. 
Comparison to the CMS Database 
Because no known published profile studies have been conducted with instructors 
who use aural-training CAl, the researcher compared demographic information to the 
College Music Society (CMS) Directory of instructors (N = 2,349) who taught music 
theory, aural skills, and fundamentals of music in the United States and Canada during 
the 2010-2011 academic year.31 
The sample resembles the CMS population in three ways. Among both groups, 
there are: (1) more males (54.68% and 58.88%) than females (44.24% and 39.89%), (2) 
nearly the same percentage of assistant professors (15.11% and 15.28%), and (3) nearly 
the same percentage of professors (17.62% and 17.45%). Two significant differences 
were found between the two groups by running a contingency analysis in JMP using a 
31 The 2011 College Music Society database indicates that 2,349 instructors teach music theory, 
aural skills, and fundamentals of music at 1, 793 postsecondary institutions in the United States 
and Canada (J. Johnson, personal communication, 30 November 2011) . 
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Pearson chi-square test. First, the percentage of doctoral recipients among survey 
respondents was barely significantly higher (p = .048) than CMS, implying that doctoral 
recipients may be more likely than non-doctoral recipients to use CAL Second, the rank 
of instructor was significantly higher (p = .001) in CMS than among survey respondents, 
which may be a result of nomenclature differences (e.g., adjunct instructor verses adjunct 
professor).32 Further, because CMS does not keep track of graduate assistants, institutions 
may list graduate assistants as part-time instructors, which could also inflate the number 
of instructors. Table 4 displays numeric and percentage data of survey participants and 
the CMS Directory. 
32 According to the Director of Information Services at CMS, "instructor is a ranking at most all 
institutions, along with adjunct, whether that be adjunct instructor, adjunct professor, etc." (J. 
Johnson, personal communication, 5 May 2012). 
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Table 4 
Survey Participants and the CMS Directory 
Survey Participants CMS Directory 
Demographics % n % n 
Gender 
Males 54.68% 152 58.88% 1383 
Females 44.24% 123 39.89% 937 
Unknown Gender 1.08% 3 1.23% 29 
Highest Degree 
Doctorate 59.00% 164 45.04% 1058 
Master's 34.17% 95 46.32% 1088 
Bachelor's 5.11% 14 4.38% 103 
H.S. Diploma 0.36% 1 Not an option N/A 
Artist Diploma None Reported 0 0.30% 7 
No Degree Reported 1.44% 4 3.66% 86 
Rank or Position 
Adjunct Professor 14.39% 40 10.60% 249 
Assistant Professor 15.11% 42 15.28% 359 
Associate Professor 17.98% 50 14.43% 339 
Professor 17.62% 49 17.45% 410 
Visiting Professor 1.08% 3 0.85% 20 
Professor Emeritus 0.36% 1 1.96% 46 
Lecturer 9.71% 27 7.88% 185 
Instructor 3.24% 9 16.60% 390 
Graduate Assistant 13.31% 37 Not an option NIA 
H.S. Instructor 3.24% 9 Not an option N/A 
Artist in Residence None Reported 0 0.34% 8 
No Rank Reported 1.08% 3 4.81% 113 
Descriptive Statistics: Instructor Profiles 
Research Question 1 - Instructor Profiles 
Research Question 1 read, "What are the demographic characteristics and 
educational backgrounds of postsecondary aural-training instructors who use CAl 
(MacGAMUT) as a tool for teaching dictation skills?" 
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The survey opened with a demographic section to determine the profiles of the 
respondents. Basic questions were used to determine specific characteristics such as age, 
gender, primary area of teaching responsibility, educational backgrounds, years teaching 
aural skills, primary instrument, years using MacGAMUT in teaching, position or rank of 
respondents, and the type of institution of postsecondary aural-training instructors who 
use CAl (MacGAMUT) as a tool for teaching dictation skills. 
Primary area of teaching responsibility (Ql). Among postsecondary 
instructors, music theory/aural skills (66.19%; n = 184) was most frequently identified as 
the primary area of teaching responsibility. Applied music (13.67%; n = 38) comprised 
the next level. Band, choir, composition, general music, music education, music history, 
music technology, musicology, and orchestra represented 14.74% (n = 41 ). The "other" 
category ( 5 .40%; n = 15) consisted of instructors who taught instrumental ensembles, 




Primary Area of Teaching Responsibility 
Instrument N Percent 
Applied Music 38 13.67% 
Band 3 1.08% 
Choir 1 45.04% 
Composition 4 1.44% 
General Music 2 0.72% 
Music Education 6 2.16% 
Music History 4 1.44% 
Music Technology 1 0.36% 
Music Theory and Aural Skills 184 66.19% 
Musicology 3 1.08% 
Orchestra 4 1.44% 
Other 15 5.40% 
Years teaching aural skills (Q3). Years teaching aural skills were measured 
using open-ended responses and collapsed into four fairly balanced categories for the 
purpose of running MANOV As. The mean number of years teaching aural skills was 
10.84 (SD = 9.27), with a median of9. The majority (52.01 %; n = 142) reported having 
taught aural skills for one to nine years, with one year (n = 26) being the most frequent 
response. The remaining 4 7. 99% ( n = 131) have taught aural skills from 1 0 to 40 years. 
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Table 6 displays the number of years teaching aural skills and the mean age for each 
group. 
Table 6 
Years Teaching Aural Skills and Mean Age 
Years N Mean Age Percent 
1-3 73 34.4 26.74% 
4-9 69 39.8 25.27% 
10-15 70 46.4 25.64% 
16-40 61 56.3 22.34% 
Gender and age of the respondents (QS, Q6). Gender was fairly equally divided 
between male (54.68%; n = 152) and female (44.24%; n = 123); three respondents 
(1.08%) skipped this question. The mean age for the whole sample was 43.8 (SD = 
12.02). The mean age was 44.1 (SD = 12.10) for males and 43.5 (SD = 12.10) for 
females. Respondents' ages ranged from 22 to 77 years of age. The majority (75.37%; n 
= 205) were between the ages of22 and 53, while the minority (24.63%; n = 67) were 
between 54 and 77. The most frequent responses were ages 33 (n = 13) and 34 (n = 13). 
Primary instrument of respondents (Q7). Piano was the most frequently 
identified primary instrument (28.36%; n = 78), followed by voice (12 .73%; n = 35), and 
trumpet (5.09%; n = 14). Those who taught a combination of piano and another 
instrument comprised 4.72% (n = 13) ofthe sample. Flute (4.36%; n = 12), clarinet 
(4.36%; n = 12), and saxophone (4.36%; n = 12) comprised the next level, and guitar (n = 
10) provided another 3.63%. The remaining respondents (32.39%; n = 88) were divided 
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among accordion, bassoon, carillon, cello, composition, double bass, electric bass, harp, 
hom, oboe, organ, percussion, trombone, tuba, two or more instruments other than the 
piano, viola, violin, and woodwind (Table 7). 
Table 7 
Primary Instrument of Respondents 
Instrument N Percent 
Accordion 1 0.36% 
Bassoon 8 2.91% 
Carillon 1 0.36% 
Cello 4 1.46% 
Clarinet 12 4.36% 
Composition 1 0.36% 
Double Bass 7 2.54% 
Electric Bass 1 0.36% 
Flute 12 4.36% 
Guitar 10 3.64% 
Harp 1 0.36% 
Hom 9 3.27% 
Oboe 8 2.91% 
Organ 5 1.82% 
Percussion 8 2.91% 
Piano 78 28 .36% 
Piano + Another Instrument 13 4.73% 
Saxophone 12 4.36% 
Trombone 9 3.27% 
Trumpet 14 5.09% 
Tuba 2 0.73% 
Two or more instruments other than piano 9 3.27% 
Viola 5 1.82% 
Violin 9 3.27% 
Voice 35 12.73% 
Woodwind 1 0.36% 
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Educational backgrounds of the respondents (Q8). Respondents were asked to 
indicate the highest degree they had obtained. The majority (59.85%; n = 164) had 
obtained doctoral degrees, while another 95 (34.67%) possessed master's degrees. 
Fourteen (5 .11 %) reported bachelor's degrees, while one (0.36%) had a high school 
diploma or GED. Due to small cell sizes for bachelor's degrees and high school 
diplomas, findings related to highest degree obtained may be unreliable. Four 
respondents failed to answer this question. Considering gender, 63 .82% (n = 97) of the 
male respondents obtained doctorates, compared to 54.92% (n = 67) of the females. More 
females ( 40.16%; n = 49) than males (30.26%; n = 46) obtained a master's degree as the 
highest degree. When comparing highest degree obtained to the number of years teaching 
aural skills, the majority of instructors with doctorates have taught 10 to 15 years. 
Position or rank of respondents (Q9). Results for the rank of the respondents 
were closely divided between associate professors (17.98%; n =50) and professors 
(17.62%; n = 49). Assistant professors (15.11 %; n = 42), adjunct professors (14.39%; n = 
40), graduate or teaching assistants (13.31 %; n = 37), and lecturers (9.71 %; n = 27) 
comprised the next level. Nine (3.24%) respondents were high school music instructors 
who teach part-time at the postsecondary leve1. 33 The remaining group (4.68%; n = 13) 
was made up of an "other" category composed of college instructors (n = 9), visiting 
professors (n = 3), and a professor emeritus (n = 1).34 Three (1.08%) respondents did not 
33 While data regarding secondary school teachers are outside the parameters of this study, the 
above information is included due to the dual role of some instructors. 
34 
"College Instructor" and "Community College Instructor" were designated as "College 
Instructor." "Visiting Professor," "Visiting Assistant Professor," and "Teaching Assistant 
Professor (similar to a Visiting Professor or a Lecturer)" were classified as "Visiting Professor." 
146 
report a rank. Eight (2.88%) indicated that they no longer use MacGAMUT; however, 
Item lO--used to identify current use-indicated that 66 (24.09%) respondents no longer 
use MacGAMUT. 
Years using MacGAMUT in teaching (Qll). Respondents were asked to 
indicate how many years they have used MacGAMUT in their teaching. Open-ended 
responses were collapsed into two fairly balanced categories for the purpose of running 
MANOVAs: (1) Group 1 -zero to three years (52.96%; n = 143), and (2) Group 2- four 
or more years (47.04%; n = 127). The most common response was two years (n =56), 
followed by one year (n =52), three years (n = 31), and four years (n = 23). Table 8 
displays the years using MacGAMUT with the years teaching aural skills. 
Table 8 
Years Using MacGAMUT and Years Teaching Aural Skills 
Years Using MGa 
0-3 years using MG 
1-3 years teaching ASb 
4-9 years teaching AS 
1 0-15 years teaching AS 
16-40 years teaching AS 
4 or more years using MG 
1-3 years teaching AS 
4-9 years teaching AS 
10-15 years teaching AS 
16-40 years teaching AS 
Note. 
"MacGAMUT 













Type of institution where CAl is most-frequently used (Q13). The vast 
majority (81.48%; n = 220) of the respondents most-frequently use CAl (computer-aided 
instruction) at a four-year college/university, while 14.81% (n = 40) use it at a two-year 
college. Item 2 ofthe questionnaire asked if respondents taught aural skills on the 
postsecondary level. The researcher eliminated everyone who answered "No" to this 
item. Nine (3.33%) respondents who teach dually on the pre-college and postsecondary 
level stated that they use MacGAMUT more frequently at a secondary school than at a 
postsecondary institution. 
Respondent's CAl experience (Q14). This item was used to determine which 
CAl programs the respondents had used either as a student or as an instructor. The 
purpose was not intended to generalize to the CAl population regarding the single-most 
frequently used CAl software; instead, the purpose was to assess respondent experience 
with CAl as a whole. Not surprisingly, MacGAMUT (n = 245) was the most-used CAl 
among instructors who use MacGAMUT. The next most-used CAl programs were 
MusicTheory.net (n = 135), Practica Musica (n = 111), Benward and Kolosick' s (2010) 
Ear Training: A Technique for Listening (n = 73), and Teoria.com (n = 72) (Figure 1). No 
respondents indicated that they have ever used Lund' s CASPAR, coordinated with 
Kraft' s (1999) programmed text. Respondents also identified other CAl software that was 
not one of the choice selections. GUIDO (n = 6) and "self-created" applications (n = 4) 














Descriptive Statistics: Instructor Perceptions 
Perceived effectiveness of dictation teaching by respondents (Q4). Question 4 
sought to determine the respondents ' perceived effectiveness of their own teaching of 
dictation. On a six-point scale (1 =poor; 6 =outstanding), the mean group response was 
4.51 (SD = 0.85), indicating self-perceived competency. No respondents rated themselves 
as "poor." The frequency distribution indicated some skewness (-0.4327) with a kurtosis 
value of 0.40622. Pallant (2007) states: "The skewness value provides an indication of 
the symmetry of the distribution. Kurtosis, on the other hand, provides inf01mation about 
the 'peakedness' of the distribution" (p. 56). The negative skewness for this item 
indicates that mean scores are clustered "at the high end (or right-hand side of a graph)" 
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(Pallant, 2007, p. 56), while the positive kurtosis means that the distribution has a 
pronounced peak around the mean; that is, the distribution is clustered in the center of the 
scale. The skewness indicates that few respondents perceive their effectiveness to be 
substandard, and the 'peakedness ' of the kurtosis indicates that the bulk of respondents 
rated themselves around the mean score. 
Perceived most helpful training (Ql2). This question sought to determine the 
most helpful training or support the respondent had received in the use of MacGAMUT. 
"None of the above" (39.34%; n = 107) was most frequently identified as the most 
helpful training. This was followed by "technical support for MacGAMUT" (21.69%; n = 
59), and "other" (9.93%; n = 27). "Self-exploration" of the program (n = 19), and "The 
Complete Instructor Guide to MacGAMUT 6" (n = 4) accounted for the predominant 
"other" responses. "Observation of professional colleagues" (9 .56%; n = 26), 35 "previous 
experience with MacGAMUT as a student" (8.82%; n = 24), and "video tutorials on 
MacGAMUT" (7.35%; n = 20) were the next most frequent choices. The researcher also 
included response options for "conference demonstrations" (n = 5), "workshops" (n = 3), 
and "professional publications" (n = 1). The infrequent responses for conference 
demonstrations and workshops may suggest a lack of accessible professional 
development training opportunities, which will be addressed in Chapter 5. There were six 
non-respondents to this item. 
Pedagogical techniques used in conjunction with MacGAMUT (Q18a-f). Item 
18 asked, "How important is each ofthe following?" Using six, six-point scales (1 = not 
35 Five respondents in the "other" category were "collaboration with colleagues." Because of the 
similarity with "observation of professional colleagues," these two groups were combined . 
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important; 6 =very important), Item 18 measured the respondents' values related to six 
pedagogical techniques used in conjunction with MacGAMUT. Checking students' 
statistics in Mastery Mode (M = 4.77; SD = 1.47) yielded the most favorable response, 
indicating that instructors believe checking students' statistics is important. In a related 
follow-up question to determine frequency (1 = never; 6 = very frequently), Item 19 
affirmed that most respondents (M = 4.14; SD = 1.61) regularly check students' work 
using the statistics function, with the majority (68.00%) indicating a score of 4, 5, or 6. In 
the order of highest to lowest mean scores, results for the remaining five areas for Item 
18 suggest that instructors place importance on: (1) counseling students on effective ways 
to use MacGAMUT (M= 4.75; SD = 1.26), (2) customizing MacGAMUT to meet 
pedagogical needs (M = 4.65; SD = 1.48), (3) demonstrating the various uses of 
MacGAMUT to students (M = 4.45; SD = 1.37), ( 4) monitoring student usages of 
MacGAMUT (M =4.38; SD = 1.54), and (5) checking the details of the Dates/Times field 
ofMacGAMUT to see how students use their time (M = 4.30; SD = 1.50). Monitoring 
student usages is addressed in greater detail in MANOV A 1. 
Perceived impact of software and instructors' interactions (Q20a-e). Using 
five, six-point Likert-type scales (1 =strongly disagree; 6 =strongly agree), Item 20 
asked instructors to indicate their "level of agreement" that MacGAMUT, CAl, CAl 
selection, instructors' interactions and involvement with MacGAMUT, and customization 
of Mac GAMUT have a positive impact on student learning of dictation. Instructors' 
interactions and involvement with MacGAMUT (M = 4.55; SD = 1.22) had the highest 
mean response. Instructors also believe that MacGAMUT (M= 4.51; SD = 1.24) and CAl 
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(M = 4.3 8; SD = 1.28) have a positive impact on how well students learn dictation skills. 
Furthermore, the mean scores for males (M = 4.47; SD = 1.25) and females (M = 4.56; 
SD = 1.23) were very similar, indicating that male and female respondents believe with 
relative equality that MacGAMUT has a positive impact on student learning. There was 
also a positive perception among respondents that CAl software selection (M = 4.35; SD 
= 1.29) has a positive impact on student learning outcomes, and customization of 
MacGAMUT (M = 4.28; SD = 1.43) has a positive impact on student learning of dictation 
skills. CAl, instructors' interactions and involvement with MacGAMUT, and 
customization of Mac GAMUT are addressed in greater detail in MANOV A 1. 
Perceived improvement by using MacGAMUT (Q21a-f). Using six, six-point 
Likert-type scales (1 =strongly disagree; 6 =strongly agree), Item 21 assessed the 
participants' perceptions regarding the use ofMacGAMUT's six aural elements for 
improving aural skills. Respondents' perceptions indicated that MacGAMUT's Aural 
Intervals (M = 4.85; SD = 1.18) was the most effective. While Harmonic Dictation had 
the lowest score (M = 4.19; SD = 1.22), the mean score still trends toward the upper or 
more desiriible end of the scale. Respondents believe that Mac GAMUT also improves 
Aural Scales (M = 4.77; SD = 1.22), Melodic Dictation (M = 4.64; SD = 1.25), Aural 
Chords (M= 4.61; SD = 1.24), and Rhythmic Dictation (M= 4.57; SD = 1.31). 
Descriptive Statistics: Instructor Practices 
Research Question 2 - Instructor Practices 
Research Question 2 read, "What are the practices of postsecondary aural-training 
instructors who use CAl (MacGAMUT) as a tool for teaching dictation skills?" Survey 
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questions related to instructors ' practices focused on the following areas: current use of 
MacGAMUT in curriculum; importance ofMacGAMUT's modes; how assignments are 
made, required, and impact overall grade; ways MacGAMUT is customized to fit 
pedagogical needs; and most frequently-used textbooks coordinated with MacGAMUT. 
Current use of MacGAMUT (QlO). This item was used to determine whether 
respondents are currently using MacGAMUT in their teaching. The majority (75 .91 %; n 
= 208) are currently using MacGAMUT, while the minority (24.09%; n = 66) are not. 
Most instructors (59.09%; n = 39) who no longer use MacGAMUT used MacGAMUT 
for less than three years. 
Importance of MacGAMUT's modes (QlSa-c). Item 15 measured the 
respondents ' perceived importance of each ofMacGAMUT's modes with the use of 
three, six-point Likert-type scales (1 =strongly disagree; 6 =strongly agree). Using 
MacGAMUT in its Practice Mode (M = 4.66; SD = 1.39) had the highest mean score, 
followed closely by requiring students to use MacGAMUT in its Mastery Mode (M = 
4.56; SD = 1.45). These mean scores indicate that most respondents believe it is 
important for students to use MacGAMUT's Practice and Mastery Modes. A related 
question (Item 21) revealed that most instructors (n = 227) use MacGAMUT as a 
requirement. The importance ofusing MacGAMUT's Make My Own Drills (Item 15c) 
yielded a much lower mean response (M = 3.54; SD = 1.53), indicating that respondents 
placed little importance on using Make My Own Drills. Thirteen respondents skipped 
Items 15a and 15b, while 19 respondents skipped Item 15c. These items are addressed in 
more detail in MANOV A 2. 
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Required submission ofMacGAMUT assignments (Q16). Item 16 read, "How 
often do you require students to submit their MacGAMUT assignments?" On a six-point 
scale, instructors rated their responses with the parameters of 1 (never) to 6 (very 
frequently). By running an analysis of the continuous data, the mean response was 4.33 
(SD = 1.44). Because the average score rests at the upper two-thirds of the scale, this 
implies that most instructors require students to submit MacGAMUT periodically. Item 
16 is addressed in more detail in MANOVA 2. 
MacGAMUT assignments' contribution to overall grade (Ql7). Item 17 was 
used to determine how much MacGAMUT assignments contribute to the students ' 
overall grade. This item was presented in open-ended form, so the researcher collapsed 
the data into categories. The most frequently-listed grade weights included 11-20% 
(30.95%; n = 78), followed by 1-10% (30.16%; n = 76), 21-30% (14.29%; n = 36), and 
"other" (9.13%; n = 23). The most common response was 10% (22.22%; n =56). On the 
low end of the grading scale, 7.54% (n = 19) of the respondents do not give any weight to 
the MacGAMUT assignments, while on the top end of the scale, 0.79% (n = 2) count the 
assignments as 70% of the overall grade. Of the "other" respondents, the most common 
responses were "completion grade" (1.59%; n =4 ), "extra credit" (1.19%; n = 3 ), and 
"part of quiz, lab, or homework grade" (1 .19%; n = 3) (Figure 2). Twenty-six respondents 
skipped this item. 
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Figure 2 












0% 01-10% 11-20% 21 -30% 31-40% 41-50% 51-60% 61-70% Other 
Checking students' statistics on MacGAMUT (Ql9). Item 19 measured how 
often instructors check students' work using the statistics function in MacGAMUT. On a 
six-point scale, instructors rated their responses with the parameters of 1 (never) to 6 
(very frequently) . The mean response was 4.14 (SD = 1.61), indicating that most 
respondents check students' work using the statistics function with some regularity. The 
frequency distribution indicated some skewness ( -0.589189) with a kurtosis value of 
-0.731 242 . The negative skewness indicates that mean scores are clustered at the high 
end of the scale (Pallant, 2007), while the negative kurtosis (platykurtic) describes the 
flatness of the peak around the mean score (Rubin, 2013). A negative kurtosis-the 
flattest type of curve-"has the most dispersion, and thus a higher standard deviation" 
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than a peaked or normal curve (Rubin, 2013, p. 80). Although the mean score is at the 
right -hand side of the scale, the scattered distribution of responses as a result of a high 
standard deviation (SD = 1.61) implies inconsistency among instructors in the frequency 
of checking students ' statistics. Nineteen respondents skipped this item. 
Ways MacGAMUT is used (Q22). Item 22 read, "Do you use MacGAMUT with 
your students in any of these ways?" This item asked instructors to choose multiple 
answers; therefore, no exact percentage is available. The top three ways respondents use 
MacGAMUT are: (1) "as a requirement" (n = 227), (2) "as a tool for students to practice 
what is taught in class" (n = 218), and (3) "as a supplement for students who are 
struggling with aural skills" (n = 133). Respondents also use MacGAMUT "as optional 
use" (n = 88), "to provide competency in technology as required by NASM" (n = 56), "to 
teach aural skills that are not covered in class" ( n = 41 ), "as a replacement for dictation 
skills in the class room" (n = 37), "as one of several programs from which students can 
choose in a lab" (n = 36), "to supplement in areas that I do not feel proficient in teaching" 
(n = 19), and "as an entire replacement for a traditional course" (n = 4). 
Most frequently-used textbooks (Q23). Item 23 identified the textbooks used 
most frequently in coordination with MacGAMUT. The most common responses were: 
(1) Ottman and Rogers (2011) (32.81 %; n = 84); (2) "Other" (16.79%; n = 43); (3) "I use 
my own aural-training materials" (12.89%; n = 33); (3) Berkowitz, Frontrier, Kraft, 
Goldstein, and Smaldone (2011) (11.32%; n = 29); (4) Kostka and Payne (2009) (7.83%; 
n = 20); and (5) Benjamin, Horvit, and Nelson (2009) (4.29%; n = 11). Although 
MacGAMUT software contains Presets and Libraries for Phillips et al. (2005), only nine 
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(3.52%) respondents listed it as their primary textbook. Only five respondents (1.95%) 
indicated that they do not use a textbook. The "other" category comprised the second 
highest level; however, no single text dominated the category. Several (n = 12) listed two 
or more textbooks with "Ottman plus another textbook" (n = 7) being the most frequent 
response. Additional common responses in the "other" category were: Fish and Lloyd 
(1964) (n = 4); Karpinski (2006) (n = 4); Krueger (2010) (n = 4); Damschroder (2005) (n 




Textbook Choices Provided on Survey by Number of Respondents 
Textbook N % 
None 5 1.95 
I use my own aural-training materials 33 12.89 
Benjamin, Horvit, & Nelson (2009) Music for sight singing 11 4.29 
Benward & Carr (2006) Sightsinging complete 6 2.34 
Benward, Carr, & Kolosick (1992) Introduction to sight singing 4 1.56 
and ear training 
Benward & Kolosick (2010) Ear training: A technique for 9 3.52 
listening 
Berkowitz, Frontrier, Kraft, Goldstein, & Smaldone (2011) A 29 11.32 
new approach to sight singing 
Horvit, Koozin, & Nelson (2009) Music for ear training: CD- 3 1.17 
ROM and workbook 
Kostka & Payne (2009) Tonal harmony: With an introduction to 20 7.83 
twentieth-century music 
Ottman & Rogers (2011) Music for sight singing 84 32.81 
Phillips, Clendinning, & Marvin (2005) Musician 's guide to 9 3.52 
aural skills 
Other Textbook 43 16.79 
Customization of MacGAMUT (Q25). Items 25 to 31 were limited to instructors 
who customize MacGAMUT. Item 25 was used to eliminate non-customizing 
respondents and to determine how many respondents customize MacGAMUT. The 
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majority (59.60%; n = 149) of respondents customize their uses of the software. Gender 
was nearly equally matched, in that 59.09% of females and 60.00% of males customize. 
Table 10 illustrates that the most experienced instructors are more likely to customize 
than less experienced instructors. Non-customizing respondents submitted their responses 
at this point. The remaining items pertained only to instructors who customize; therefore, 
Items 26 to 31 contain fewer respondents. 
Table 10 
Customization by Years Teaching Aural Sldlls and Gender 
1-3 years 4-9 years 10-15 years 16-40 years 
Customize 33 34 37 45 
Male 17 20 22 25 
Female 16 14 15 20 
Do Not Customize 31 28 25 13 
Male 17 14 14 9 
Female 14 14 12 4 
Use and customization of Presets and Libraries in MacGAMUT (Q24, Q27). 
Items 24 and 27 were used to determine the use of Presets and Libraries in MacGAMUT. 
Item 24 includes customizing (n = 149) and non-customizing (n = 101) respondents, but 
is included here to organize items related to Presets and Libraries. No percentage data is 
available for Items 24 and 27 because instructors were asked to select multiple responses. 
A strong majority ofthe respondents (n = 151) in Item 24 use MacGAMUT's Original 
Presets and Libraries. The next most frequent responses are: (1) "I use my own libraries" 
(n = 73), (2) MacGAMUT's Prep Presets and Libraries (n = 49), and (3) "Libraries 
common to my department" (n = 49). Although instructors can use Presets and Libraries 
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without customizing, the results from Item 27 closely match the responses of Item 24. 
The top three Presets and Libraries that respondents customize are: (1) MacGAMUT's 
Original Presets and Libraries (n = 93), (2) "I use my own libraries" (n = 60), and (3) 
MacGAMUT's Prep Presets and Libraries (n = 39). This implies that instructors are more 
likely to use and customize MacGAMUT's Original Presets and Libraries than any other 
library. Besides "other libraries" (n = 7), Presets and Libraries for Kostka and Payne 
(2009) (n = 18) and Phillips et al. (2005) (n = 14) are the least used libraries. Further, few 
instructors customize Kostka and Payne (n = 1 0) or Phillips et al. (n = 7). 
Making Presets easier or more difficult (Q28). Item 28 sought to determine 
instructors' practices regarding customizations to Presets. Of the respondents (n = 134) 
who customize Presets, the majority (71.64%; n = 96) do not make Presets more difficult, 
while the minority (28.36%; n = 38) do. Likewise, 79.85% (n = 107) of respondents make 
Presets easier, while 23.13% (n = 31) do not. Thirty-one (23.13%) respondents added 
information in the "other" category. Of these respondents, one primary category 
emerged: 58.06% (n = 18) stated they customize Presets to fit the curriculum. In some 
courses, such as Fundamentals of Music, Presets are made easier, while in other courses, 
such as Aural Skills IV, Presets are made more difficult. Aside from customizing to fit 
the curriculum, other modifications noted by respondents include adding atonal materials, 
adjusting the sequential order of exercises (or order of levels), decreasing the tempo, and 
changing the order of chords, number of playings/hearings, and required notation. 
Changes made to default settings in MacGAMUT (Q26, Q29). Items 26 and 29 
identified changes made to default settings in MacGAMUT. Because these items 
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requested multiple responses, no percentage data is available. In Item 26, instructors were 
asked iftheymake any changes in default settings to the 12 components ofMacGAMUT. 
Melodic Dictation (n = 125) was the most frequent response, followed closely by 
Harmonic Dictation (n = 123). Three other components also ranked high-Rhythmic 
Dictation (n = 11 1), Aural Chords (n = 108), and Aural Intervals (n = 103). Keyboard 
Scales was the least frequently changed component (Figure 3). Item 29 identified specific 
changes to the default settings in MacGAMUT's Set Params. While there are many ways 
to change default settings, the most common are: (1) number ofhearings (n = 108), (2) 
tempo (n = 104), (3) choice oflevels (n = 96), and (4) order oflevels (n = 93) (Figure 4). 
Figure 3 
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Modifying, deleting, or adding exercises in MacGAMUT (Q30). Melodic 
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Dictation, Harmonic Dictation, and Rhythmic Dictation are the only components for 
which instructors can modify, delete, or add exercises. The most-changed component is 
Harmonic Dictation with 55.07% (n = 76) of the respondents who make modifications 
and 44.93% (n = 62) who do not. This is consistent with Item 21 , in which Harmonic 
Dictation had the lowest mean score (M = 4.19; SD = 1.22) among respondents. Although 
Harmonic Dictation is the second most-frequently changed component among the 12 
components ofMacGAMUT (Item 26), the majority (73 .91 %) do not create new levels in 
Harmonic Dictation (Item 31). Fewer respondents make modifications to Melodic 
Dictation (46.32%; n = 63) and Rhythmic Dictation (43.80%; n = 60). 
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Creating new levels in MacGAMUT (Q31). Aural Intervals, Melodic Dictation, 
Harmonic Dictation, and Rhythmic Dictation are the only components for which 
instructors can create new levels in MacGAMUT. The respondents overwhelmingly 
reported that they do not create new levels in Rhythmic Dictation (76.98%; n = 1 07), 
Aural Intervals (75.18%; n = 106), Harmonic Dictation (73.91 %; n = 102), or Melodic 
Dictation (76.26%; n = 1 06). Overall, 75.58% do not create new levels, while only 
24.42% create new levels in any component (Figure 5). 
Figure 5 
Creating New Levels 






Research Question 3- Influences on Instructors' Practices 
11 Yes 
•No 
Research Question 3 read, "What influences do demographic and educational 
characteristics of postsecondary aural-training instructors assert on their software usage 
practices?" The researcher used two MANOV As to answer this question. MANOV A 1 
was related to instructors' perceptions, while MANOVA 2 was related to instructors ' 
practices. 
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MANOV A 1. A four-way MANOV A was performed to check for significant 
interactions between a set of variables related to instructors' perceptions. For this 
MANOVA, the four independent variables were: (1) years teaching aural skills, (2) 
gender, (3) highest degree obtained, and (4) years using MacGAMUT (Items 3, 5, 8, 11). 
The four dependent perceptions variables were: (1) monitoring student usages of 
MacGAMUT, (2) impact ofCAI on learning dictation skills, (3) instructors ' interactions 
and involvement with MacGAMUT, and (4) customization ofMacGAMUT (18a, 20b, 
20d, 20e). Statistical significance was found for the whole model (p = .010), gender (p = 
.018), and years using MacGAMUT (p = .006). When each ofthe variables is considered 
in terms of all of the other variables, there is likely a difference between individuals 
(Table 11 ). Years teaching aural skills and highest degree obtained were not statistically 
significant. Results of a Tukey-Kramer HSD Post Hoc ANOV A showed where the 
significance occurred (Table 12). Statistical significance was found for these interactions: 
• the influence of gender on monitoring student usages ofMacGAMUT (p = .017), 
• the influence of years using MacGAMUT on the impact of CAl on learning 
dictation skills (p < .0001), 
• the influence of years using MacGAMUT on the impact of instructors' 
interactions and involvement with MacGAMUT on learning dictation skills (p < 
.0001), and 
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• the influence of years using MacGAMUT on the impact of customization on 
learning dictation skills (p = .004). 
Table 11 
MANOVA 1 Results 
Identity Valuea F df 
Whole Model 0.785 1.69 32 
Years Teaching AS 0.952 0.87 12 
Gender 0.055 3.02 4 
Highest Degree 0.946 1.01 12 
Years Using MG 0.067 3.65 4 
Note. 
a The value of each multivariate statistical test in the report 
p< .05 
Table 12 




11. Years Using MG 
Note. 
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18a. Monitoring student usages ofMG 
20b. CAI has positive impact 
20d. Instructors' interactions with MG 










< .0001 * 
.004* 
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Monitoring student usages ofMacGAMUT (Q18a) was rated higher by females 
(M = 4.63; SD = 1.44) than by males (M = 4.18; SD = 1.60) in the Post Hoc ANOV A. 
Because Item 18a was the only statistically significant result for gender, the researcher 
investigated other related items in 18, 19, and 20 that were not included in the 
MANOVA. Tukey-Kramer' s HSD Post Hoc ANOVA results indicated that three areas 
were statistically significant (Table 13). In all three cases, females rated interactions more 
important than males: (1) counseling students on effective ways to use MacGAMUT (p = 
.006), (2) checking students' statistics in Mastery Mode (p = .049), and (3) how often 
students ' work is checked using the statistics function ofMacGAMUT (p = .007). Males 
were not significantly higher than females in any pedagogical practice measuring hands-
on involvement with CAl, engagement with students ' CAl work, or providing guidance 
to students; but, were rather significantly lower. 
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Table 13 
Significant Tukey-Kramer HSD Post Hoc ANOVA Results for Gender 
DVs Mean SD Df F p 
(Item #) 
18b. Counseling students 4.75 1.26 7.45 .006* 
Male 4.56 1.30 
Female 4.99 1.18 
18f. Importance of checking statistics 4.77 1.47 1 3.88 .049* 
Male 4.61 1.56 
Female 4.98 1.34 
19. Frequency of checking statistics 4.14 1.61 1 7.26 .007* 
Male 3.91 1.59 
Female 4.45 1.57 
Note. 
p < .05 
The Post Hoc ANOV A for MANOV A 1 also revealed significant differences 
between the number of years instructors have used Mac GAMUT and three dependent 
variables. Instructors were divided into two fairly balanced groups: (1) Group 1 -zero to 
three years (n = 125), and (2) Group 2- four or more years (n = 136). Group 2 was 
statistically different from Group 1 in all three areas: (1) 20b - CAl has a positive impact 
on how well students learn dictation skills (p < .0001), (2) 20d- Instructors' interactions 
and involvement with MacGAMUT have a positive impact on student learning of 
dictation skills (p < .0001), and (3) 20e- Customization ofMacGAMUT has a positive 
impact on student learning of dictation skills (p = .004). These results indicate an increase 
in the value of CAl, instructors ' interactions and involvement, and customization when 
paired with an increased amount of experience using MacGAMUT (Table 14). 
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Table 14 
Significant Tukey-Kramer HSD Post Hoc ANOVA Results for Years Using MacGAMUT 
DVs Mean SD df F p 
(Item#) 
20b. CAl has positive impact 4.38 1.28 1 18.51 < .0001 * 
0-3 years 4.04 1.36 
4 or more years 4.72 1.09 
20d. Instructors' interactions 4.55 1.22 1 17.34 < .0001* 
0-3 years 4.24 1.29 
4 or more years 4.87 1.08 
20e. Customization of MG 4.28 1.43 1 8.08 .004* 
0-3 years 4.03 1.48 
4 or more years 4.55 1.34 
Note. 
p < .05 
MANOVA2. 
A four-way MANOVA was performed to check for significant interactions 
between a second set of variables regarding respondents ' practices of their uses of 
MacGAMUT. The second MANOVA used the same four independent variables that were 
used in MANOVA 1: (1) years teaching aural skills, (2) gender, (3) highest degree 
obtained, and (4) years using MacGAMUT (Items 3, 5, 8, 11). The four dependent 
practice variables for MANOV A 2 were: (1) importance of requiring students to use 
Mac GAMUT in Mastery Mode, (2) importance of using Mac GAMUT in Practice Mode, 
(3) importance of using MacGAMUT's Make My Own Drills, and (4) how often students 
are required to submit MacGAMUT assignments (15a, 15b, 15c, 16). Statistical 
significance was found in the whole model (p = .022), intercept (p < .0001), years 
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teaching aural skills (p = .015), and years using MacGAMUT (p = .001) (Table 15). Like 
MANOV A 1, the intercept shows that there is a very convincing significant interaction 
effect. Gender was not a significant influence on the variability of the dependent 
variables in MANOV A 2, and highest degree obtained was not significant in either 
MANOV A. Findings related to highest degree obtained may be unreliable due to the 
small cell size. Results of a Tukey-Kramer HSD Post Hoc ANOV A showed where the 
significance occurred (Table 16). Statistical significance was found for the following 
interactions: 
• the influence of years using MacGAMUT on the importance of requiring students 
to use MacGAMUT in Mastery Mode (p = .005), and 
• the influence of years using MacGAMUT on how often students are required to 
submit MacGAMUT assignments (p = .011). 
Table 15 
MANOVA 2 Results 
Identity Value F df 
Whole Model 0.811 1.58 32 
Years Teaching AS 0.900 2.10 12 
Gender 0.033 1.96 4 
Highest Degree 0.965 0.68 12 
Years Using MG 0.081 4.78 4 
Note. 
p < .05 
Table 16 
Significant Tukey-Kramer HSD Post Hoc ANOVA Test Results 
IV 
(Item#) 
11. Years Using MG 
0-3 years 
4 or more years 
11. Years Using MG 
0-3 years 
Note. 
p < .05 
4 or more years 
DV 
(Item#) 
15a. Required use ofMG' s Mastery Mode 










Statistical significance (p = .005) was found for the influence of years using 
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MacGAMUT (Item 11) on the importance of requiring students to use MacGAMUT in its 
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Mastery Mode (Item 15a). Instructors were divided into two fairly balanced groups: (1) 
Group 1 -zero to three years (n = 125), and (2) Group 2- four or more years (n = 136). 
Group 2 indicated a higher mean response of requiring students to use MacGAMUT in its 
Mastery Mode (M = 4.82; SD = 1.40) than Group 1 (M = 4.32; SD = 1.46). Both groups 
had the same mean response ( 4.65) for the importance of requiring students to use 
MacGAMUT in its Practice Mode (Item 15b). Using MacGAMUT's Make My Own 
Drills (15c) was rated lower in importance by both groups (M= 3.46 for Group 1; M= 
3.59 for Group 2). Furthermore, Group 2 indicated a higher mean response on how often 
students are required to submit their MacGAMUT assignments (M = 4.56; SD = 1.32) 
than Group 1 (M = 4.11; SD = 1.51 ). 
Although the number of years teaching aural skills (Item 3) demonstrated a 
significant influence (p = .015) on the dependent variables in MANOVA 2, the Post Hoc 
ANOV A did not reveal any significant differences with Items 15a, 15b, 15c, or 16. 
Instructors were divided into four fairly evenly balanced groups: (1) Group A- one to 
three years (n = 73), (2) Group B - four to nine years (n = 69), (3) Group C - 10 to 15 
years (n = 70), and (4) Group D- 16 to 40 years (n = 61). Group C consistently had the 
lowest mean responses for all four dependent variables, and had the most amount of 
variance from the other groups (Table 17). For the importance of requiring students to 
use MacGAMUT in its Mastery Mode (Item 15a), Group Chad the most amount of 
variance with Group D (p = .053), which nearly reached statistical significance. Group C 
had the most amount of variance with Group B on the importance of using MacGAMUT 
in its Practice Mode and using MacGAMUT's Make My Own Drills. The most amount 
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of variance for how often students are required to submit MacGAMUT assignments (Item 
16) occurred between Group C and Group A. Additionally, Group A indicated a higher 
average on Item 16 than the most experienced group of instructors, Group D. 
Table 17 
Mean scores: Years Teaching Aural Skills Compared to Dependent Variables 
Mastery Mode Practice Mode My Own Drills Assignments 
(15a) (15b) (15c) (16) 
Group A: 4.50 4.73 3.47 4.54 
1-3 years 
Group B: 4.65 4.89 3.70 4.35 
4-9 years 
Group C: 4.24 4.40 3.38 4.07 
10-15 years 
Group D: 4.90 4.65 3.58 4.44 
16-40 years 
Additional Post Hoc Analyses 
The researcher performed further investigations for MANOVA 2 because: (a) 
years teaching aural skills demonstrated a significant influence (p = .015) on the 
dependent variables in MANOV A 2, but the Post Hoc ANOV A did not reveal any 
significant differences; and (b) Group C ( 1 0-15 years teaching aural skills) had the lowest 
mean responses for all four dependent variables. 
The researcher investigated items not included in MANOV A 2 which could have 
an effect on years teaching aural skills: (a) perceived effectiveness of teaching dictation 
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(Item 4), (b) highest degree obtained36 (Item 8), and (c) customization ofMacGAMUT 
(Item 25). When years teaching aural skills was compared to highest degree obtained, the 
Pearson chi-square test (p < .0001) and Fisher's exact test (p < .0001, two tailed) 
indicated a statistically significant relationship. The Pearson chi-square test (p = .017) 
and Fisher's exact test (p = .014, two tailed) also indicated a statistically significant 
relationship between years teaching aural skills and the customization ofMacGAMUT. 
For perceived effectiveness ofteaching dictation, a Tukey-Kramer HSD Post Hoc Test 
indicated statistical significance (p = .001) between Group A (M= 4.26; SD = 0.88) and 
Group C (M = 4.77; SD = 0.80). Group C indicated a higher perceived effectiveness of 
their own teaching of dictation than the other three groups, including the more 
experienced Group D. 
Primary areas of teaching were studied in conjunction with perceived 
effectiveness of teaching dictation for the purpose of identifying why Group C may be 
different from the other groups.37 The results of a Tukey-Kramer HSD Post Hoc ANOVA 
were statistically significant, F(15 , 258) = 3.391,p < .0001. Results indicated that 
respondents who primarily teach composition have a significantly more positive 
perception of their effectiveness in teaching dictation than those who primarily teach 
instrumental ensembles (p = .002), choir (p = .032), and music history (p = .042). All 
(100%; n = 4) respondents who primarily teach composition were in Groups C and D. 
36 These findings may be unreliable due to the small cell size. 
37 Prior to categorizing Music Theory and Aural Skills into a single group, the researcher noted 
that the majority of respondents who primarily teach Aural Skills (82.00%; n = 41) are in Groups 
A and B, while the majority of respondents who primarily teach Music Theory (62.60%; n = 77) 
are in Groups C and D. 
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Additional statistically significant relationships included: music theory/aural skills and 
instrumental ensembles (p = .019); music theory/aural skills and choir (p = .038); music 
education and instrumental ensembles (p = .038). 
Additional Post Hoc analyses were conducted between perceived effectiveness of 
teaching dictation and the other three independent variables for MANOV A 2 (gender, 
years using MacGAMUT, highest degree obtained). When male (M= 4.61; SD = 0.06) 
and female (M = 4.39; SD = 0.07) instructors were compared using the Tukey-Kramer 
HSD Post Hoc ANOVA, the results were statistically significant, F (1, 270) = 4.78,p = 
.029, indicating that male instructors have a more positive perception of their 
effectiveness in teaching dictation than female instructors. Gender and years teaching 
aural skills (Group A; 1 to 3 years) were also statistically significant, F (1 , 69) = 6.00, p = 
.016, indicating that males in Group A have a statistically more positive perception of 
their effectiveness in teaching dictation than females in Group A. Furthermore, females in 
Group C were statistically different (p = .008) from females in Group A in perceived 
effectiveness of teaching dictation. Tukey-Kramer' s HSD Post Hoc Test showed no 
statistical difference (p = .205) between instructors who have used MacGAMUT for zero 
to three years (M = 4.45; SD = 0.88) and four or more years (M = 4.59; SD = 0.84). 
Highest degree obtained was also statistically significant, F (3, 267) = 2.83, p = .038, 
indicating that instructors with more advanced degrees have a more positive perception of 
their effectiveness in teaching. Group Chad the greatest amount of respondents with 
doctorates (n =53) of any other group, including Group D, which was comprised of 
fewer (n = 47) doctoral recipients. Table 18 displays descriptive statistics for the three 
statistically significant independent variables. 
Table 18 
Perceived Effectiveness by Years Teaching Aural Skills, Gender, and Highest Degree 
Obtained 
Years Teaching N Mean SD 
1-3 years 73 4.26 0.88 
Male* 36 4.50 0.73 
Female* 35 4.00 0.97 
HS Diploma 1 6.00 
Bachelor's 10 4.20 0.91 
Master' s 34 4.23 0.92 
Doctorate 26 4.23 0.81 
4-9 years 69 4.44 0.79 
Male 40 4.48 0.72 
Female 29 4.37 0.90 
HS Diploma 
Bachelor' s 2 4.50 0.70 
Master's 30 4.33 0.92 
Doctorate 36 4.52 0.69 
10-15 years 70 4.77 0.80 
Male 37 4.66 0.13 
Female 33 4.86 0.13 
HS Diploma 
Bachelor' s 1 
Master' s 15 4.53 0.99 
Doctorate 53 4.86 0.70 
16-40 years 61 4.57 0.86 
Male 36 4.61 0.93 
Female 25 4.52 0.77 
HS Diploma 
Bachelor's 1 
Master ' s 13 4.46 0.87 
Doctorate 47 4.57 0.85 
Note. 
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*Post Hoc ANOV A for gender and 1-3 years is statistically significant, F (1 , 69) = 6.00, p = .0 16. 
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CHAPTER 5: CONCLUSIONS 
Purpose of the Study 
The purpose of this non-experimental study was to examine relationships between 
demographic and educational characteristics of postsecondary aural skills instructors and 
their practices using aural-training CAl (here, MacGAMUT). The study was designed to 
provide foundational scholarship by presenting a more complete understanding of how 
postsecondary aural-training instructors use CAl software. This was accomplished 
through analyzing the data from a 31-item, researcher-designed questionnaire. 
Research Questions 
The following research questions were addressed in this study: 
1. What are the demographic characteristics and educational backgrounds of 
postsecondary aural-training instructors who use CAl (MacGAMUT) as a tool 
for teaching dictation skills? 
2. What are the practices of postsecondary aural-training instructors who use 
CAl (MacGAMUT) as a tool for teaching dictation skills? 
3. What influences do demographic and educational characteristics of 
postsecondary aural-training instructors assert on their software usage 
practices? 
Summary of Variables and Statistical Significance 
Independent variables selected for this study were gender, years teaching aural 
skills, years using MacGAMUT, and highest degree obtained. Two separate four-way 
MANOV As were conducted to assess the relationships between these independent 
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variables and groups of dependent variables. The first MANOV A examined perception 
variables (monitoring student usages ofMacGAMUT, impact of CAl on learning 
dictation skills, instructors' interactions and involvement with MacGAMUT, and 
customization ofMacGAMUT), and the second MANOVA examined practice variables 
(the importance of requiring students to use MacGAMUT in Mastery Mode, importance 
ofusing MacGAMUT in Practice Mode, importance of using MacGAMUT's Make My 
Own Drills, how often students are required to submit MacGAMUT assignments). The 
level ofp = .05 was used for all tests of significance. 
The first four-way MANOVA was performed to check for significant interactions 
between a set of variables related to instructors ' perceptions. Statistical significance was 
found for the whole model (p = .010), gender (p = .018), and years using MacGAMUT 
(p = .006). Results of a Tukey-Kramer HSD Post Hoc ANOV A showed where the 
significance occurred. Statistical significance was found for the influence of: (a) gender 
on monitoring student usages ofMacGAMUT (p = .017), (b) years using MacGAMUT 
on the impact of CAl on learning dictation skills (p < .0001 ), (c) years using 
MacGAMUT on the impact of instructors ' interactions and involvement with 
MacGAMUT on learning dictation skills (p < .0001), and (d) years using MacGAMUT 
on the impact of customization on learning dictation skills (p = .004). The second four-
way MANOV A was performed to check for significant interactions between a set of 
variables related to instructors ' practices. Statistical significance was found for the whole 
model (p = .022), years teaching aural skills (p = .015), and years using MacGAMUT (p 
= .001). Results of a Tukey-Kramer HSD Post Hoc ANOVA showed where the 
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significant differences occurred. Statistical significance was found for the influence of: 
(a) years using MacGAMUT on the importance of requiring students to use MacGAMUT 
in Mastery Mode (p = .005), and (b) years using MacGAMUT on how often students are 
required to submit MacGAMUT assignments (p = .011). 
Responses to Research Questions 
Research Question 1 
Research Question 1 guided analysis of demographic characteristics and 
educational backgrounds of postsecondary aural-training instructors who use 
MacGAMUT, which was selected as the representative software for this study. 
Demographic items were designed to develop a descriptive profile of the sample, which 
may serve future researchers with baseline data that are useful for comparative purposes. 
Furthermore, profile data has the potential to provide insight on current and future needs, 
strengths and weaknesses, and common attributes within a profession (Crase, 1981). 
Common attributes regarding the sample will be summarized below, based on descriptive 
analysis. Concerns will be addressed in the discussion and implication sections. 
Several overarching characteristics were gathered about the sample. Educational 
backgrounds primarily included doctoral recipients, which suggest that instructors with 
terminal degrees may be the most common CAl users. Music theory/aural skills was 
overwhelmingly identified as the primary area of teaching responsibility, which is 
consistent with Anderman (2011). The current sample, predominantly comprised of four-
year college/university (81.48%) instructors, had 20.19% more theory specialists than 
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Anderman's survey of community college instmctors. Out of26 instmments, piano38 
(33.09%) emerged as the primary instrument on which respondents were most skilled. 
The most common academic ranks were associate professor and professor, respectively, 
as was consistent with Gillespie ' s (2001) aural-training survey. The average instmctor 
had 10.84 years of experience teaching aural skills and 4.72 years of experience using 
MacGAMUT. Compared to Price and Pan's (2002) survey on music education 
technology, instmctors in the present study had an average of 3.96 years less teaching 
experience. Gender was fairly balanced with 10.44% more males than females; this is 
reflective of the profession, yet more evenly balanced than the population of music 
theory/aural skills instmctors in the College Music Society (CMS) Directory. 
No aural-training literature was found that accounts for age demographics. The 
mean response for the present study was 43.8, covering a range from 22-year-old 
graduate assistants to a 77-year-old professor emeritus, indicating that CAl is used among 
all career age groups. The most frequent respondents were ages 30 to 34 years old. 
Possible explanations for the amount of emerging instmctors are: (a) The most common 
rank among 30- to 34-year olds was assistant professor, implying that these instmctors 
may be experiencing excitement over promising new careers, and thus, an eagerness to 
make a contribution in aural-training pedagogy; and, (b) The majority of 30- to 34-year 
olds have used MacGAMUT for one to three years, which may imply enthusiasm for new 
adventures in using CAL Because "technology is deeply embedded in the contemporary 
lexicon of young people's musical lives" (Burnard, 2007, p. 201), it is possible that these 
38 This number includes respondents who listed piano (28.36%) or piano plus another instrument 
(4.73%). 
younger instructors have a piqued interest and comfort level in exploring instructional 
technologies. 
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The final demographic item assessed respondents' experience with CAL As a 
group, respondents identified 30 aural-training CAl software packages they had used, 
indicating general proficiency in CAl experience among MacGAMUT users. Of the top 
six, MacGAMUT, Practica Musica, and Auralia are widely used according to survey 
research (Anderman, 2011; Coleman, 2005; Reed, 2013a; Spangler, 1999a; Werner, 
2005). The other three--MusicTheory.net, Benward and Kolosick' s Ear Training, and 
Teoria.com-are online sources, which may project a trend for the future. Teresa Reed, 
Chief Reader of AP Music Theory (2013-2014), evaluated resources used in AP Music 
Theory classrooms from 2009 to 2012. Reed (2013a) found that MacGAMUT, Auralia, 
and Practica Musica were the most-used software applications; however, these and other 
commercially-available programs declined in use from 36% to 27% while online 
websites increased from 39% to 57% over the three-year period. Reed (2013b) identified 
75 apps, 72 websites, and 30 YouTube videos that were used among AP Music Theory 
leaders and readers. Further, Auralia 4 ' s new "cloud edition" may serve as a model for 
other aural-training industries to offer location flexibility to students and instructors. No 
respondents in the current study indicated that they had ever used Lund' s CASPAR, 
examined by McGee (2002). A scant percentage (0.20%) had ever used Music Ace 2, 
selected by Smith (2009) in an experimental design as the CAl treatment with middle 
school students because of "its wide distribution and accessibility" (p. 62). Music Ace 2 
may be more common among middle school students than postsecondary students 
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because it provides basic lessons for beginning and intermediate students. Because Music 
Ace does not require the newest or most expensive computer equipment to run (Smith, 
2002), this may imply that the software is out of date, and thus, postsecondary instructors 
may prefer not to use it. 
Research Question 2 
Research Question 2 addressed the practices of postsecondary aural-training 
instructors who use CAl (MacGAMUT). Most respondents portrayed strictness in their 
use ofMacGAMUT by checking students' statistics on a regular basis, requiring students 
to submit MacGAMUT assignments regularly, and using MacGAMUT as a requirement. 
This implies that instructors who use MacGAMUT place much confidence in the 
software ' s ability to meet dictation needs. 
Counseling students on effective ways to use MacGAMUT and checking 
students' statistics were nearly equally divided as the most important pedagogical 
practices, suggesting that respondents are actively engaged with their students ' CAl 
work. From the results, instructors are maximizing their interactions with CAl, and 
hence, the potential effectiveness of it. Counseling students suggests that instructors are 
providing guidance to students while they are in the initial stages of learning how to use 
MacGAMUT. Similarly, Spangler (1999a) found that, according to instructors' 
perceptions, the effectiveness of CAl use depends on instructors' guidance and attitudes. 
CAl is "much more effective if the instructor spends time up front making sure the 
students understand exactly how to use the program, even programs that seem to be 
relatively easy to use" (Blombach, 2001, p. 9). Dorfman (2006) stated that "students will 
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be more successful when they are taught how to complete the tasks in some traditional 
sense (such as a human teacher or a tutorial) than if they are left to experiment and figure 
out how to complete them" (p. 139). Having a trained monitor available throughout the 
first session is also recommended for students' success with CAl (Ottman et al. , 1980). 
This finding implies that instructors who use MacGAMUT are effectively integrating the 
TP ACK model into their curriculum. 
Instructors were most likely to use MacGAMUT as a computer tutor in a 
purposeful way to integrate the software with their curriculum. Customization practices 
provide further support in that the majority of respondents customize their uses of 
MacGAMUT. The most common customization practices include increasing the number 
of hearings, allowing students to choose any tempo, and changing default settings for 
Harmonic Dictation. Because the majority of instructors allow students to have multiple 
hearings and reduce the tempo, this implies that MacGAMUT' s Presets (default settings) 
are too challenging. Further evidence is that instructors overwhelmingly make Presets 
easier rather than more difficult. Most respondents do not create new levels in 
MacGAMUT, indicating satisfaction with the already designed levels. 
Textbook choice is the final notable topic. As discussed in Chapter 2, this study 
did not examine ways in which instructors use resources; however, the researcher 
acknowledges that instructors may use textbooks like anthologies to draw examples for 
practice and assessment. In addition to traditional bound paper textbooks, instructors 
have other options including eBooks, CAl, online resources, and instructor-designed 
materials. Although other resources are available, 85.16% of respondents use a traditional 
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bound commercially-available textbook. Those who do not use a textbook create their 
own materials (12.89%) or use no textbook at all (1.95%). These findings are much 
different from Anderman (20 11) who found that 61% of community college instructors 
created their own dictation materials and/or used CAl instead of using a textbook. In the 
current study, respondents were asked to identify the text that they most frequently 
coordinate with MacGAMUT. Perhaps some instructors use textbooks that did not 
correspond to the representative software; or, as indicated in the "other" field option, 
some use more than one textbook on an equal basis. Differences may also exist between 
experienced and less experienced instructors, in that more experienced instructors are 
likely using "textbooks" as anthologies. Nonetheless, Ottman and Rogers's Music for 
Sight Singing (32.81 %) is the primary resource coordinated with MacGAMUT. Its 
frequent use is consistent with previous research (Anderman, 2011; Cathey, 2013; 
Collins, 1979; Killam et al. , 1987; Pembrook & Riggins, 1990). Benward' s Ear Training 
is commonly used by postsecondary instructors for dictation (Coleman, 2005; Collins, 
1979; Killam et al. , 1987; Pembrook & Riggins, 1990; Werner, 2005); however, only 
nine (3.52%) instructors in the current study used it as the primary textbook. In the 
current study, Benward' s textbook was surpassed by three sight-singing textbooks 
(Benjamin et al., 2009; Berkowitz et al., 2011; Ottman & Rogers, 2011) and a theory 
textbook (Kostka & Payne, 2009). This implies that instructors who use MacGAMUT are 
more likely to coordinate their aural-training curriculum with a sight-singing or theory 
textbook rather than a dictation textbook. Respondents who do not use a textbook 
(1.95%) are probably substituting MacGAMUT or online resources for this purpose. 
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MacGAMUT is most often used as a graded supplement to enhance aural learning, and 
rarely (1.58%) used as an entire replacement for a traditional course. This finding 
provides support that few (4%) aural-training instructors in a nationwide survey used 
computers to substitute for in-class instruction (Pembrook & Riggins, 1990). 
Research Question 3 
Research Question 3 sought to determine the influences that demographic and 
educational characteristics of postsecondary aural-training instructors assert on their 
software usage practices. This question was answered by the use of two MANOVAs, and 
Post Hoc ANOV As. 
Three of the four independent variables had significant influences on the 
variability of dependent variables. Years using MacGAMUT had the most striking 
influence because it demonstrated a significant relationship in both MANOV As. 
Furthermore, years using MacGAMUT had a significant influence on five of the eight 
dependent variables. Instructors who had used MacGAMUT for four or more years 
(Group 2) were significantly higher than less experienced MacGAMUT users (Group 1) 
in their perceptions that CAl (p < .0001), customization (p = .004), and instructors' 
interactions and involvement with MacGAMUT (p < .0001) have a positive impact on 
student learning of dictation skills. Group 2 instructors were also significantly higher in 
the importance of using MacGAMUT's Mastery Mode (p = .005), and how often students 
are required to submit MacGAMUT assignments (p = .011). The perception that CAl has 
a positive impact implies that experienced CAl users trust software's ability to provide 
students with a personal tutor that can facilitate the acquisition of dictation skills. Not 
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only were Group 2 respondents statistically more favorable than inexperienced users 
toward the impact of customization, but they also represented the largest percentage of 
customizing instructors and were statistically more likely to customize. Among Group 2 
users, a hands-on approach in their software usage practices was demonstrated through 
the amount of importance placed on instructors' interactions and involvement with 
MacGAMUT. As stated earlier, required use of Mastery Mode and regularly requiring 
MacGAMUT submissions imply strictness in practice and confidence in software' s 
ability to meet dictation needs. In sum, longevity of using CAl increases instructors' 
interactions and involvement with CAl, and the perceived value of CAL This is 
consistent with Ertmer and Hruskocy (1999) who found that "Teachers become 
exemplary technology users by progressing through a series of stages from nonuser to 
expert user" (p. 82). Furthermore, longevity of using MacGAMUT also produces 
seasoned CAl users who maximize the benefits of customizable software in a meaningful 
way to aid students in the progressive stages of acquiring aural skills. 
None of the independent variables had a significant influence on the importance 
of using Practice Mode or Make My Own Drills. This is due to an overall favorable 
attitude toward Practice Mode, and an overall less favorable attitude toward Make My 
Own Drills. 
The remaining independent variables demonstrated lesser amounts of influence on 
the variability of dependent variables. Statistical significance was found for the influence 
of gender on monitoring student usages ofMacGAMUT, in that females were 
significantly (p = .017) higher than males. Because gender was the only independent 
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variable that influenced monitoring student usages, additional Post Hoc analyses, which 
will be elaborated on in the discussion section, were conducted on other items related to 
instructors' involvement with students. 
Findings for years teaching aural skills provided inconclusive data. Statistical 
significance was found for the influence of years teaching aural skills on the variability of 
dependent practice variables in MANOV A 2; however, the Post Hoc ANOV A did not 
reveal any specific interactions with dependent variables that were contributing to the 
statistically significant result. In aural-training literature, Gillespie (2001) was the only 
identified source that used years teaching aural skills as a variable, perhaps because most 
of the related literature did not use inferential statistics. Interestingly, the independent 
variable of "aural skills teaching level" in Gillespie warranted further study (no p value 
reported) on melodic dictation scoring methods; yet, years teaching aural skills did not. 
Highest degree obtained initially seemed pertinent to the present study as it was in other 
instructor-focused, music education surveys (Kowalchyk, 1989; Renfrow, 1991; Sievers 
2005); however, it was not a significant influence on the variability of dependent 
variables in either MANOV A. 
Theoretical Framework Revisited 
In Chapter 1, three theoretical perspectives were presented: Technological 
Pedagogical and Content Knowledge (TP ACK), multimedia learning, and objectivism. 
The first perspective-Koehler and Mishra' s TPACK-is a framework that exists when 
instructors effectively integrate technology, pedagogy, and content knowledge into their 
teaching. The TP ACK principle goes beyond simply adding technology to the 
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curriculum; it emphasizes a "nontechnocentric" approach, which embraces students ' 
learning needs. Instructors who use MacGAMUT extend their uses beyond a 
technocentric approach by effectively integrating it with pedagogical content knowledge. 
They do this in various ways, such as by coordinating the software with their curriculum 
(e.g. , establishing CAl due dates to correspond with objectives learned in class), 
counseling and providing guidance to students on effective ways to use the software, and 
customizing their uses of CAl to fit the curriculum and the diverse backgrounds and 
levels of students. Even non-customizing instructors make basic technological-
pedagogical-content decisions, such as choosing levels and components related to their 
curriculum. Instructors who use MacGAMUT placed much importance on their personal 
involvement with the software as central in students ' successfulness in learning dictation. 
In addition to customization practices, instructors further exhibited a hands-on approach 
in their software practices by actively checking students' statistics, which implies an 
interest for students ' success in the progressive stages of acquiring dictation skills. 
Mayer's (2005, 2009) cognitive theory of multimedia learning served as a guide 
for understanding instructional reasons for selecting aural-training CAL Mayer' s 
overarching principle rests on the premise that learners benefit more from multimedia 
communication (e.g., words, pictures, and sound) than from printed or spoken words 
alone. Dual-channel processing-an underlying assumption of Mayer's cognitive 
theory-is the belief that the human mind possesses separate channels for auditory and 
visual information. Because aural-training software is designed to enhance aural 
discrimination, Mayer' s sensory-modality view of the dual-channel assumption is 
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applicable. Sensory modality focuses on whether the initial process of multimedia 
learning engages the eyes or ears, and then focuses on that represented stimulus in 
working memory. When sound enters through the ears, it is "held as exact auditory 
images for a very brieftime period in an auditory sensory memory" (Mayer, 2005 , p. 38). 
With the addition of multimedia (e.g. , sound and images), the bulk ofleaming takes place 
in working memory, which is more complex than auditory sensory memory. It is in 
working memory that learners can organize "knowledge in active consciousness" (Mayer, 
2005, p. 38), and ultimately transfer this information into long-term memory. Because 
dictation involves the interplay of aural perception, memory, and notation skills 
(Blombach, 1980, 1984; Blombach & Murphy, 1981a), instructors who use MacGAMUT 
are likely relying on the software ' s ability to provide immediate individual feedback 
while students are processing auditory messages in working memory. Using multimedia 
for dictation practice suggests that instructors who use MacGAMUT aim to transform 
students ' aural perception through computer technology rather than from in-class 
instruction alone. Further, in Mayer's (2009) knowledge-construction view of multimedia 
learning, the learner makes sense of the presented material, the instructor acts as a guide, 
and the multimedia provides guidance for how to process the information. Flexible-
practice software, such as MacGAMUT, aligns with this view, in that the software is 
teacher- and learner-centered, giving the instructor and student flexibility to create drills. 
Flexible-practice and drill-and-practice software embrace objectivism, which is 
the primary reason for creating drills and is the most prevalent framework found in aural-
training CAl (Lord, 1993). Objectivism is the view that students must master basic aural 
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elements-such as intervals and scales-before integrating them into contextualized 
music (Covington & Lord, 1994; Lord, 1993). Like most aural-training CAl, objectivism 
is embedded in MacGAMUT. Instructors who assign objectivist-based CAl may be using 
it as an extension of the objectivist classroom (Lord, 1993). On the other hand, instructors 
may be using this type of software for out-of-class practice, while incorporating 
alternative pedagogical strategies into the classroom (Blombach, 1993). It is beyond the 
scope of this study to determine whether the participants employ objectivism in the 
classroom; however, it can be said with certainty that the instructors who use 
MacGAMUT employ objectivism for outside practice. Even for an instructor who 
embraces constructivism, objective principles may still be used, especially in 
contextualized music (Buehrer, 2000). Further, objectivism should not be abandoned 
because students may pursue graduate school and have to demonstrate proficiency in 
traditional dictation exercises (Buehrer, 2000). 
Generalizability 
Generalizability is typically related to experimental research where the results 
from a sample are extrapolated to the larger population. Rather than studying the entire 
aural-training CAl population, the present study targeted instructors who use 
MacGAMUT. The research cautions against generalizing this study to the larger 
population of instructors who use aural-training CAl because a random sample was not 
used, the response rate was low, and the sample size (N = 278) was relatively small. The 
sample size of the present study was somewhat smaller than Pembrook and Riggins 
(1990), but larger than the ground-breaking, aural-training CAl survey (N = 209) by 
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Spangler (1999a). The sample seems to be representative of aural-training instructors. 
Because no known published profile studies have been conducted with instructors who 
use aural-training CAl, the researcher compared demographic information to the College 
Music Society (CMS) Directory of instructors (N = 2,349) who taught music theory/aural 
skills during the 2010-2011 academic year. 
The sample resembles the CMS population in three ways. Among both groups, 
there are: (a) more males (54.68% and 58.88%) than females (44.24% and 39.89%), (b) 
nearly the same percentage of assistant professors (15.11% and 15.28%), and (c) nearly 
the same percentage of professors (17.62% and 17.45%). As reported in Chapter 4, two 
significant differences were found between the two groups. First, the percentage of 
doctoral recipients among survey respondents was barely significantly higher (p = .048) 
than CMS, implying that doctoral recipients may be more likely than non-doctoral 
recipients to use CAl. Second, the rank of instructor was significantly higher (p = .001) in 
CMS than among survey respondents, which may be a result of nomenclature differences 
(e.g., adjunct instructor verses adjunct professor). Further, because CMS does not keep 
track of graduate assistants, institutions may list graduate assistants as adjunct instructors, 
which could also inflate the number of instructors. 
Confounding Factors of the Sample 
Potential participants in the current study were limited to Blombach's confidential 
database of instructors who have registered their software; however, only about half of 
these instructors registered any version of the latest software (A.K. Blombach, personal 
communication, 31 March 2011). The actual number of current users is unknown 
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because: (a) instructors remain in the database until they request to be removed; (b) free 
upgrades are given; and (c) some servers, email recipients, and anti-virus programs stop 
all mail from macgamut.com (A.K. Blombach, personal communication, 31 March 
2011). 
Additional confounding factors were found in the present study, which contribute 
to the unknown number of postsecondary instructors who are currently using 
MacGAMUT. These included graduate assistants, instructors who have never used 
MacGAMUT, instructors who have discontinued using the software, and pre-college 
teachers. Graduate assistants, who comprised 13 .31% of the present study, are potentially 
troubling to the actual number of users because former students may no longer be 
teaching or using MacGAMUT. Further evidence is that 37.84% of current graduate 
assistants were not using MacGAMUT at the time of this survey. Surprisingly, instructors 
who have never used MacGAMUT are also in the database, as was the case for 1 0 
respondents. Most likely, these instructors purchased and evaluated a copy of 
MacGAMUT but never used it in their teaching. Furthermore, a sizable minority 
(24.09%) of respondents no longer use the software. Additionally, as mentioned in 
Chapter 3, a random sample (n = 20) for the pilot group revealed that 30% of institutions 
no longer use MacGAMUT. Pre-college teachers represented nearly one-fifth of the 
respondents for the present study, but were removed from the survey. Regardless, the 
resulting N provided sufficient data. 
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Discussion 
As discussed in Chapter 2, no known research has investigated the influence of 
variables on instructors' uses of aural-training CAL The following discussion serves to 
address concerns and themes which emerged from the data analysis. Chief among these 
were: (a) gender, (b) graduate assistants, (c) years teaching aural skills, (d) lack of 
accessible professional development training, (e) software usage practices, and (f) 
primary instrument. 
Gender 
The literature review revealed four central ideas in gender-related differences in 
technology. First, in studies from the mid-1990s to the tum of the century, males used 
computers (Comber et al., 1997; Dorman, 1998; Folkestad et al., 1996; Meltzer, 2001; 
Schofield, 1995) and music technology (Meltzer, 2001) more frequently than females. 
Recent studies, however, have shown no significant (p = .05) differences in the frequency 
of using computers (Albert, 2013), digital audio production, music notation software, and 
multimedia (Sorah, 2012). Second, in earlier literature, males were found to be more 
confident than females in computer technology (Comber et al., 1997) and music 
technology (Bauer, 2003; Comber et al., 1993; Meltzer, 2001). Recent studies (Albert, 
2013; Blanson, 2013) indicate no significant gender differences for computer self-
efficacy. Third, females are underrepresented in full-time postsecondary positions in 
music education (Fiske, 1997) and music theory/aural skills (Ravenscroft et al., 2008). 
This concurs with the current study, in which females were underrepresented in full-time 
aural-training positions. Fourth, female instructors appear to interact differently with their 
students than male instructors (Fiske, 1997; Ogden et al., 1994; Simmons, 2009). 
Unlike earlier studies related to computer use (Comber et al., 1997; Dorman, 
1998; Folkestad et al., 1996; Meltzer, 2001; Schofield, 1995) and music technology 
(Meltzer, 2001), neither male domination nor gender difference in technology 
competency was found among instructors who use CAl (MacGAMUT). This study 
provides implications that males are not technologically superior to females. 
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Furthermore, males were not significantly higher than females in their involvement with 
CAl, but were significantly lower in several areas, as will be discussed. Males did not 
dominate the field of CAl, but rather gender was fairly balanced among respondents with 
slightly more males represented than females. As stated earlier, this is reflective of the 
profession, yet more evenly balanced than the CMS population, which may imply 
enthusiasm among females to use CAL Instructors' interactions with CAl are perhaps 
most noticeable in customization and checking students' statistics because both require 
hands-on involvement with CAL In customization, gender was nearly equally matched, in 
that 59.09% of females and 60.00% of males customize. This implies gender equivalency 
in technology competency, which was also found in other research (Bush, 2000; Comber 
et al. , 1993). Checking students' statistics is another form of hands-on interaction with 
CAL Females in this sample were significantly more likely (p = .007) to check students' 
statistics, which implies more involvement with CAl and high interest for students' 
success in the progressive stages of acquiring dictation skills. 
Females in this sample were also significantly more likely to monitor student 
usages ofMacGAMUT and counsel students on effective ways to use MacGAMUT. 
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Literature on gender differences contends that female instructors are more nurturing 
(Fiske, 1997; Ogden et al. , 1994), supportive, sensitive, warmer (Simmons, 2009), and 
spend more time with students than male instructors (Ogden et al. , 1994). These 
characteristics demonstrate the possible benefits that females might add to the learning 
process in higher education. Women who are dedicated, energetic, and cultivating are 
typically successful as music education professors (Fiske, 1997), possibly because these 
leadership traits meet traditional gender-role expectations, according to a meta-analysis 
(Eagly et al., 1995). In another meta-analytic study, Eagly and Johnson (1990) found that 
women in leadership positions tended to be "interpersonally oriented" and "democratic," 
while men tended to be "task-oriented" and "autocratic." Monitoring and counseling 
students implies that females in the present study are spending time with students, and are 
likely to be instructive and relational in their interactions with students. 
Males, as a whole, responded significantly higher (p = .029) than females in one 
area-perceived effectiveness of teaching dictation-yet, this area is unrelated to 
technology competency or involvement with CAL Among the least experienced 
instructors (Group A), males were significantly higher (p = .016) than their female 
counterparts; yet, there were more female doctoral recipients than male doctoral 
recipients in this group. As females gained more experience, their perceived effectiveness 
increased. 39 Group C females had higher perceived effectiveness than males with the 
same amount of experience, and were significantly higher (p = .008) than Group A 
39 Females with 1 to 3 years of experience had a mean score of 4.00, compared to 4 to 9 years of 
experience (M = 4.37), 10 to 15 years of experience (M = 4.86), and 16 to 40 years of experience 
(M= 4.52). 
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females. Years teaching aural skills positively impacted females ' perceived effectiveness. 
Females initially lacked confidence in their self-perceived teaching effectiveness, but 
over time, possibly with affirmation and acceptance, their confidence increased. A 
possible explanation for a lack of confidence is that women in leadership roles often 
"begin with an initial hurdle to attaining legitimacy" (Hollander, 1992, p. 72). 
A final concern is that females in this sample were underrepresented in full-time 
aural-training positions, consistent with fmdings by Ravenscroft et al. (2008) in the music 
theory/aural skills profession. This is not surprising because females are also 
underrepresented as music education professors (Fiske, 1997) and in leadership positions 
in higher education (Antonaros, 2010). Academic rank was conspicuously different for 
gender in this study, as was also found in the Society of Music Theory (Ravenscroft et 
al., 2008). In the current study, females were employed most frequently in temporary 
positions as graduate assistants and contract positions as adjunct professors, respectively. 
Males, on the other hand, overall had more employment stability, being employed most 
frequently as professors and associate professors, respectively. One may postulate that 
females are less likely than males to attain terminal degrees; however, in this study, 
female doctoral recipients only lagged behind males by 8.90%. One possibility is the 
glass ceiling phenomenon (Eagly et al. , 1995; Morrison, White, Van Velsor, & the Center 
for Creative Leadership, 1987, 1992; Powell & Butterfield, 1994), which purports that 
equally qualified females may be less likely to apply for, or be promoted to, leadership 
positions than males with similar "job-relevant criteria, such as experience, education, 
seniority, [and] past performance" (Powell & Butterfield, 1994, p. 71). Morrison et al. 
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(1987, 1992) placed the glass ceiling at just below the general manager level; perhaps the 
glass ceiling for females in the current sample is just above the adjunct professor level. 
Regardless of explanation, if these females are representative of the profession, assigning 
females to adjunct roles is very concerning for the discipline, and implies gender bias. 
Although the number of female adjunct professors in the profession is unknown, a large 
pool of adjunct professorships may be a nationwide phenomenon. Anderman (2011) 
stated: 
Over the past two decades, the CCC [California community college] system has 
mirrored much of the rest of the nation by hiring ever-increasing numbers of 
adjunct instructors [in aural skills] to compensate for an overall decline in full-
time tenure-track hiring. (p. 137) 
Graduate Assistants 
Not only is the current sample replete with adjunct (or part-time) professors, but it 
is also padded with graduate assistants. Unfortunately, this observation cannot be 
compared to the music theory/aural training population because CMS does not keep track 
of graduate assistants.40 As mentioned in the section on confounding factors, graduate 
assistants in the present study comprised 13.31% of the sample. This concurs with 
previous research, in that graduate assistants comprised 16.75% of respondents in 
Nelson's (2002) nationwide music theory study, and up to 19.5%41 in Gillespie's (2001) 
40 The population of graduate assistants is unknown because CMS does not list that rank as an 
option. Each school decides if and how they are going to report graduate assistants (J. Johnson, 
personal communication, 9 May 2012). 
41 Gillespie neglected to provide an exact number of graduate assistants, but rather stated that the 
"other" category ( 19.5%) was comprised primarily of graduate students. 
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aural-training sample. According to Anderman (2011), "pedagogy courses are standard 
training" for music educators, but "this is not always so with theory and musicianship" 
(p. 142). Although teaching experience may benefit graduate assistants, employing them 
as instructors without any pedagogical training may not be the best way to educate 
undergraduate musicians. This concern for music education dates back to Collins ( 1979) 
who found that a number of graduate assistants were teaching aural training, but only a 
few were given specific instructional procedures from their supervisors on a regular 
basis. Using graduate students to train the next generation of musicians may produce 
students who have underdeveloped musicianship skills. It also implies that anyone who 
has completed aural skills can successfully teach aural skills. As in many musical fields, 
an interesting similarity was found in piano pedagogy: 
It [piano pedagogy] is besieged with old-fashioned ideas that include the notions 
that anyone who can play the piano can teach piano, that the necessary teaching 
skills can be acquired through the weekly piano lesson with the performance 
teacher, and that the pedagogy course itself can be taught by 'whatever faculty 
member whose tum has come. ' (Kowalchyk, 1989, p. 2) 
In addition to graduate assistants being a concern to the profession, they may have 
influenced the overall results of this study. First, over one-third (37.84%) of graduate 
assistants were not currently using MacGAMUT at the time of the survey. This implies 
sporadic use ofMacGAMUT, which could have skewed some of the data. Second, over 
half (52.94%) of graduate assistants do not customize. Many ofthose who claimed to 
customize were most likely answering questions based on how their supervisor 
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customizes. When asked about customization of Mac GAMUT's Presets, Libraries, and 
default changes, common answers provided by graduate assistants included: "Not sure, 
my supervisor takes care of the presets" ; "Not sure- I just grade"; "I don't know." This 
implies that graduate assistants lack hands-on involvement with MacGAMUT and 
training in using CAL 
Years Teaching Aural Skills 
Only one source (Gillespie, 2001) was found in which the author used years 
teaching aural skills as profile data to describe faculty characteristics. Gillespie (200 1) 
mentioned that years teaching aural skills did not warrant further investigation. In music 
education technology, Price and Pan (2002) descriptively reported years of teaching 
experience, but offered no inferential insight. Despite paucity in the aural-training 
literature, years of teaching experience has been used to explore demographic 
characteristics of faculty members in other areas of music (e.g., Johnson, 201 0; 
Ohlenbusch, 2001; Sievers, 2005 ; Sorah, 2012; Stell, 1999), and was suggested as a 
variable that should be used in profile research (Crase, 1981 ). The following discussion 
will provide a foundation for software practice characteristics based on years teaching 
aural skills. 
Years teaching aural skills provided inconclusive data in the present study 
because it demonstrated a significant influence (p = .0 15) on the variability of dependent 
variables in MANOV A 2, but the Post Hoc ANOV A did not reveal any significant 
differences. While not statistically significant, Group C (1 0-to-15 years) consistently had 
the lowest mean responses in MANOVA 2 for the importance of using MacGAMUT's 
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Mastery Mode, Practice Mode, Make My Own Drills, and, how often students are 
required to submit MacGAMUT assignments. The exact reason for their unfavorable 
outlooks toward MacGAMUT is unclear. One possible explanation is that Group C had 
the highest percentage (30.77%) of instructors who have discontinued using 
MacGAMUT. Group C was different from the other groups in several ways. Group C had 
the highest number of doctoral recipients, the highest perceived effectiveness in teaching 
dictation, and the most confident group of females; yet, these differences did not seem 
like contributing factors. 
The least experienced instructors-Group A-required students to submit 
MacGAMUT assignments more frequently than any other group. This may imply that 
Group A is using CAl to impart any components that they do not feel competent 
teaching. Frequency of submitting assignments trended downward in Groups B to C, but 
rose back up with Group D. Group B found MacGAMUT's Practice Mode and Make My 
Own Drills more important than any other group, implying an eagerness to explore 
MacGAMUT's modes. Interestingly, the overall sample generally had an unfavorable 
outlook toward Make My Own Drills. It is possible that, over time, Group B may also 
develop this position. A longitudinal survey would be beneficial to determine why Group 
A preferred Mastery Mode, Group B favored Practice Mode and Make My Own Drills, 
and Group C consistently had the most negative attitudes toward each of these modes. 
Further research should also address, "How long has it been since you last used 
MacGAMUT in your teaching?" 
Years teaching aural skills also influenced customization practices. In Group A, 
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there were nearly an equal number of customizing and non-customizing instructors. 
Groups B, C, and D showed a gradual, continual increase in the number of customizing 
instructors, indicating that years teaching aural skills increased the likelihood of 
customization. Group D, with 16-to-40 years of experience, were the most likely to 
customize their uses ofMacGAMUT. Most of these veteran instructors customize and 
have used MacGAMUT for four or more years. Group D males rated Practice Mode 
higher than Group D females, which may suggest that years teaching aural skills 
influences males' interest in students' acquisition of dictation skills. 
Group C expressed a higher mean effectiveness of teaching dictation than Group 
D. Although Group C warrants further study, instructors who have taught aural skills for 
10 to 15 years may have the ideal level of experience and confidence. The mean age of 
Group C was 46.4, which places this group in the middle of their careers. Group D (M = 
56.3) possibly declined in perceived teaching effectiveness due to burnout or 
dissatisfaction with teaching. A longitudinal survey would also be beneficial to study 
teaching effectiveness. 
Lack of Accessible Training 
Results from this study suggest a lack of accessible professional development 
training that is available regarding the use of the software. Though MacGAMUT 
provides technical support, video tutorials, and The Complete Instructor Guide to 
MacGAMUT 6 (Blombach, 2009), respondents overwhelmingly indicated that they had 
not used these materials, nor had they sought professional development in the use of the 
software. The latter conclusion is similar to Reese et al. (2002) who found minimal 
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volunteer use of a multimedia website for professional development in music education 
technology. Reese et al. concluded that face-to-face interactions in a technology course 
may be a necessary foundation for teachers to be motivated to seek professional 
development through online learning. 
A small percentage of instructors (8.63%) in the current study perceived that their 
previous student experience with MacGAMUT was beneficial training, indicating that 
most (91.37%) instructors either received no previous student experience or the 
experience was unhelpful. Given the lack of training in using the software, it seems likely 
that many respondents did not have a music technology course, or their music technology 
course did not incorporate CAL This postulation is supported in music education 
literature. Research indicates that a minority of music education programs requires a 
music education technology course (Meltzer, 2001 ), and a minority of in-service teachers 
has had formal training in music technology (Hedden & Gordon, 1998; Ohlenbusch, 
2001; Meltzer, 2001; Reese & Rimington, 2000; Stell, 1999; Taylor & Deal, 1999). 
Consistent with Deal and Taylor (1997), Rege (2008) reported that many music schools 
believe that their overall program is weak in teaching music technology. Further, Price 
and Pan (2002) found that only 35% of chairs of music education (N = 69; 60%) in 
Southeastern postsecondary institutions studied music technology as students. Many 
authors have included CAl as a tool with which students should be familiar upon 
completion of a music technology course; however, Price and Pan (2002) found that less 
than 40% of music technology courses included CAL They also discovered that the most 
commonly-taught technologies were notation software (61 %), sequencing (52%), Internet 
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(52%), and music hardware (50%). As stated in Chapter 1, in-service music teachers 
ranked music CAl as the most important technology topic that should be included in 
professional development opportunities for in-service music teachers (Reese & 
Rirnington, 2000) and in the undergraduate music education curriculum (Ohlenbusch, 
2001). Because the best method of content delivery for student learning is a combination 
of "using both cmTiculum integration of music technology and a stand -alone course in 
music technology" (Rege, 2008, p. 19), ideally, pre-service teachers would benefit most 
from curriculum integration of CAl in their aural-training courses and learning how to 
customize CAl in their music technology courses. 
The perceived ease in using CAl is a possible reason for the lack of training 
received by instructors. CAl is perceived as "easy to learn to use and very little training is 
needed for either the student or teacher. CAl software is designed for novice computer 
users" (Rudolph, 1996, p. 67). Overestimating the comfort level and exposure that 
incoming music students have with music technology is another possible explanation 
(Rege, 2008). Although respondents reported their own lack of training, they rated the 
importance of counseling students on effective ways to use MacGAMUT as a top priority 
in pedagogical practices. Further study is needed on accessible professional development 
training opportunities. 
Software Usage Practices 
The analysis revealed that MacGAMUT can be used in numerous ways, such as 
"one of several programs from which students can choose in a lab," "to provide 
competency in technology as required by NASM," and "to teach aural skills that are not 
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covered in class." The majority (81.65%) reported using MacGAMUT "as a 
requirement." As stated earlier, this implies that instructors place much confidence in the 
software ' s ability to meet dictation needs. Only 1.58% of the respondents used CAl as an 
entire replacement for a traditional course. This finding concurs with Pembrook and 
Riggins ' s (1990) study, in which only 4% of aural-training instructors in a nationwide 
survey used computers to substitute for in-class instruction. 
Instructors using MacGAMUT are more likely than instructors using other 
applications to assign a grade weight for CAl (Spangler, 1999a). Among the present 
sample, MacGAMUT assignments most frequently contribute 11-20% of students' 
overall grades, leaving 80-89% for other elements such as exams, quizzes, homework, 
attendance, and participation. Spangler (1999a) also found this to be the most frequent 
grade weight for MacGAMUT assignments. Compared to Spangler, the current study 
indicated an increase of9.42% in the percentage of instructors who assign a grade weight 
for MacGAMUT assignments, rather than using the software for ungraded practice or 
extra credit. 
Although most instructors require students to submit assignments using 
Mac GAMUT's Mastery Mode, overall, respondents in the present study had a slightly 
more favorable perception of Practice Mode over Mastery Mode. This may imply that 
instructors place more value on the process of practice skills leading up to tested skills. 
On the other hand, negative student attitudes toward Mastery Mode may influence 
instructor perceptions. Mastery-based CAl can make significant improvements in 
dictation skills (Arenson, 1982; Canelos et al., 1980; Hofstetter, 1979); however, it can 
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also ignite frustration or resentment among students (Blombach, 1983e; Hofstetter, 
1979). 
Primary Instrument 
Piano has an intrinsically interesting connection to aural skills. From a student 
learning viewpoint, years of piano instruction has been shown to positively influence 
achievement in sight-singing skills (Demorest & May, 1995; Henry & Demorest, 1994; 
Norris, 2003). Students with a piano background have an advantage in succeeding in 
aural skills (Anderman, 2011). Pianists may also have an advantage in entering data with 
a MIDI keyboard for aural-training CAl assignments. This has been proposed as a topic 
of future investigation related to successful use of notation software (Dorfman, 2006). 
Because the piano is the most accessible instrument for in-class dictation 
(Benward & Kolosick, 2010; Collins, 1979), it seems likely that the piano is the primary 
instrument of many ear-training instructors. Based on the current sample, this study 
confirmed that piano is the primary instrument on which respondents are most skilled. 
Further evidence for the prominence of piano is that the second highest primary 
instrument (voice) trailed behind piano by 20.36%. Moreover, applied music instructors 
(predominantly piano) comprised the second highest group of respondents, second only 
to instructors who primarily teach music theory/aural skills. This may imply that piano 
faculty members are being employed to teach aural training as one of their 
responsibilities. 
Future researchers should investigate primary instrument among music theory 
majors and music theory faculty. In the "2000 CMS Music Theory Survey-the first of 
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its kind" (Nelson, 2002, p. 60), primary instrument was not examined. The survey (N = 
248) admittedly had many weaknesses; but, nonetheless, addressed basic curricular 
practices and concerns using descriptive statistics. In an anonymous statewide survey (N 
= 27; 35.06%), piano (66 .67%) was the primary instrument of postsecondary Oklahoma 
music theory faculty (Cathey, 2013). Of those whose primary teaching field is music 
theory (59.26%), the majority (81.25%) indicated that piano is their primary instrument. 
Implications and Curricular Suggestions for Music Education 
Profile, perceptions, and practice data from the sample have implications of 
current and future needs, and strengths and weaknesses among aural-training instructors 
who use CAL The results of this study can enhance the practices associated with 
computer-based music education. Some of the current findings may also have 
implications for the profession as a whole. The following implications were selected for 
their relevance to the discipline: (a) lack of graduate pedagogy and technology 
preparation, (b) pedagogical practices with CAl, and (c) software designs. 
Graduate Pedagogy and Technology Preparation 
Although graduate assistantships provide observation of faculty members, grading 
opportunities, and student teaching opportunities, they do not necessarily allow students 
to become engrossed in aural-training pedagogy and research, pedagogical resources 
(e.g., textbook and software comparisons), listening techniques, and learning how to use 
customizable CAL Results from the current study imply that instructors lacked adequate 
exposure to CAl in their graduate work. An overwhelming majority (91.37%) of 
instructors either received no previous student experience in using MacGAMUT or the 
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experience was unhelpful. Instead, respondents primarily trained themselves how to use 
CAl during their teaching careers, which raises curricular concerns regarding graduate 
preparation in technologies associated with aural-training pedagogy. This is consistent 
with Reese and Rimington (2000) who found that in-service music teachers primarily 
learned music technology through informal types of instruction (79%)-either being self-
taught ( 45%) or peer-taught (34%). This concern is also supported by the finding that 
40% of chairs of music education were distressed by a lack of training and preparation in 
music technology among their music education faculty (Price & Pan, 2002). Further, the 
current study concurs with Anderman's (2011) concern with a lack of graduate pedagogy 
training among postsecondary aural-training instructors: 
Although pedagogy courses are standard training for applied, band, and choral 
instructors (and indeed, for almost any primary- or secondary-grade teacher), this 
is not always so with theory and musicianship. The finding that three-fourths of 
CCC [California community college] musicianship faculty began teaching 
without any specialized training in musicianship pedagogy raises issues in teacher 
preparation that I advise university Music Education faculty to consider. Perhaps 
making musicianship pedagogy courses more widely available, and/or a standard 
component of the graduate music theory curriculum, would be a positive step. (p. 
142) 
In addition to Anderman's (2011) recommendation of implementing aural-
training pedagogy courses, the current researcher recommends suggestions for 
embedding technology as a pedagogy component. Recommendations include hiring 
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technology advisors, and creating a balanced pedagogy curriculum that integrates music 
technology, music theory/aural skills, and music education. If developing a pedagogy 
course, faculty need to consider how they will make modifications to a possibly 
overloaded core curriculum. Further, the following suggestions are also necessary for 
incorporating technology: (a) experienced music technology instructors who can guide 
the learning of students, (b) adequate technology equipment (or sufficient funding for 
technology equipment), and (c) professional development technology training 
opportunities (e.g., workshops and seminars) for students and instructors alike. 
Pedagogical Practices with CAl 
Instructors indicated that their top pedagogical practices with MacGAMUT are 
checking students' statistics, counseling students on effective ways to use MacGAMUT, 
customizing MacGAMUT to meet pedagogical needs, and demonstrating the various uses 
of MacGAMUT to students. Findings suggest that these instructors use a guided 
approach rather than an unguided approach when introducing students to CAL It is also 
possible that instructors direct students to the two video tutorials for MacGAMUT: 
"Managing Your Start.mgs File" and "Exploring the Melodic Dictation Window." As 
stated earlier, students are more successful when they are taught how to complete tasks 
with the guidance of an instructor or tutorial, rather than in an unguided manner 
(Dorfman, 2006). It stands to reason that instructors who use a guided approach in 
teaching students how to use CAl are less likely to produce students who have resentment 
and frustration toward CAL Furthermore, these instructors are probably less likely to 
discontinue using CAL An implication for the community of CAl users is that instructors 
should use a guided approach when introducing students to CAL 
Software Designs 
207 
This study also provides implications for software designers. Overall, customizing 
respondents frequently change the default settings in MacGAMUT's Original Presets and 
Libraries, especially to allow students to choose any tempo and to increase the number of 
times an exercise is played before the first answer check. Overwhelmingly, instructors 
make Presets easier rather than more difficult. Software designers may consider making 
these modifications to default settings, which could increase the longevity of use among 
non-customizing instructors. 
Most (60.4%) instructors in this study use MacGAMUT's Original Presets and 
Libraries; however, instructors also have access to Much Easier Presets MG6.mgp, Much 
Harder Presets MG6.mgp, Prep Presets MG6.mgp, and Presets and Libraries for Kostka 
and Payne (2009) and Phillips et al. (2005). These varieties of Presets imply a need for 
software designers to have multiple Presets for various levels and backgrounds of 
students. 
Software designers should also investigate why instructors discontinue their use 
of the software. Spangler (1999a) found that the most common reason for discontinued 
use of aural-training CAl was due to dissatisfaction. In the current study, 59.90% of 
instructors who no longer use MacGAMUT used the software for less than three years, 
implying that a lack of experience in using MacGAMUT contributes toward discontinued 
use. This may also imply that enthusiasm for using CAl is ephemeral (Spangler, 1999a). 
A lack in teaching experience may also contribute to discontinuation, as in Ohlenbusch 
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(200 1 ), who found that the lowest use of specific music software was by instructors with 
zero to three years of teaching experience. Furthermore, 39.06% of instructors who were 
not currently using MacGAMUT received no professional development training that is 
available regarding the use of the software. MacGAMUT has powerful options for 
creating custom content, but it is possible that instructors discontinue their use due to a 
lack of fully understanding various uses of the software. For example, seven types of 
Presets and Libraries were listed on the survey. One respondent remarked, "I was 
unaware of these features!" Whether or not an instructor customizes also contributes 
toward longevity of software use. Out of respondents who have customized their uses of 
MacGAMUT, 86.49% (n = 128) are currently using the software, while only 13 .51% (n = 
20) have discontinued using MacGAMUT. Instructors may also discontinue their use of 
software due to student interest because CAl "can become tedious and boring" (Rudolph, 
1996, p . 68). 
It is possible that instructors are exploring other types of CAl, such as cloud 
computing options, or free online sources. Auralia 4's new "cloud edition" serves as a 
model for offering location flexibility to students and instructors. In the current study, the 
second most-used CAl program was an online source (MusicTheory.net), which indicates 
the popularity of this type of CAL In an evaluation of resources used in AP Music Theory 
classrooms from 2009-2012, Reed (2013a) found that "Music Theory internet sites may 
be supplanting software programs in popularity" (p. 7). While the use of Finale and 
Sibelius remained stable (from 43% to 42%), the use ofMacGAMUT, Auralia, Practica 
Musica, and other CAl declined by nine percent, and the use of music theory/aural-
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training websites rose by 18% (Reed, 2013a). AP Music Theory leaders and readers 
provided 75 apps, 72 websites, and 30 YouTube videos that they are using in the 
classroom (Reed, 2013b). Online sources are also being used as free alternatives to the 
high cost of dictation and sight-singing textbooks in postsecondary teaching (Anderman, 
2011). Current software industries must consider attractive marketing options in order to 
compete with free and mobile alternatives. Further research is needed in this area. 
"User-friendliness is a major concern in the design of music software" (Dorfman, 
2006, p. 140). Instructors have an expectation that they should be able to use notation 
software "with some level of proficiency without much instruction" (Dorfman, 2006, p. 
140). Although Dorfman's study addressed notation software, instructors also have the 
same expectation for using CAl software (Rudolph, 1996). The present study did not 
address user-friendliness, nor did any results insinuate a lack of user-friendliness; 
however, future researchers should investigate the effects of user-friendliness in software 
selection and discontinued use. 
Recommendations for Further Research 
Gender 
Because gender equivalency in CAl competency was implied in the current study, 
the researcher suggests studying gender differences with more complex tools, such as 
digital audio workstation (DA W) software. Future research may also explore whether 
gender and years teaching aural skills (independent variables) have a significant influence 
on instructors' concern for students' success in the progressive stages of acquiring 
dictation skills (dependent variable). 
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Research should also be conducted to investigate why females have lower 
academic ranks than males in the aural-training profession. In this study, females were 
employed most frequently as graduate assistants and adjunct professors, respectively, 
while males were employed most frequently as professors and associate professors, 
respectively. Research on gender and rank among postsecondary music theory instructors 
has also been requested by the Committee on the Status of Women (Ravenscroft et al., 
2008). 
Sight Singing and Dictation 
Primarily coordinating MacGAMUT with sight-singing textbooks is perplexing 
and warrants further investigation. Are instructors not pleased with dictation textbooks? 
Do instructors use more in-class time working on sight-singing skills than dictation skills 
or is in-class time equally balanced between sight singing and dictation? In undergraduate 
aural skills, Pembrook and Riggins (1999) found that "sight singing was clearly the 
activity teachers emphasized most" (p. 237). Anderman' s (2011) study echoed the same 
results. These findings beckon additional questions. Do instructors view sight singing as 
more important than dictation? Do instructors have an equal level of perceived 
effectiveness in teaching dictation and sight singing? Future survey researchers should 
ask respondents to identify all textbooks that are coordinated with MacGAMUT, instead 
of asking respondents to select one primary textbook. 
Harmonic Dictation 
It is unclear from the data analysis why harmonic dictation is the most frequently-
adapted component ofMacGAMUT and is the least favorable component for improving 
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dictation skills. Future research is needed to identify which settings are most frequently 
changed, reasons for changing default settings, and reasons for lower perceptions of 
improving dictation. Because harmonic dictation is consistently underprepared among 
incoming college music majors (Livingston, 1982; Livingston & Ackman, 2003), future 
researchers may also investigate whether underdeveloped harmonic dictation skills 
influence instructors ' perceptions of CAl's ability to improve these skills. Additional 
support for underdeveloped harmonic dictation skills is that instructors in the current 
study overwhelming made default settings easier rather than harder. Spangler (1999a) 
noted that much work is needed among software designers to improve harmonic dictation 
exercises with more musical progressions and quicker response methods. A study 
employing open-ended responses may provide useful information related to perceived 
potential problems in the design ofvarious CAl applications, ways of meeting student 
deficiencies, and other variables related to harmonic dictation. 
Graduate Training in Technology 
Findings from the present study imply a lack of graduate training in technology 
preparation. The majority of respondents primarily trained themselves how to use CAl 
during their teaching careers, which may imply a lack of graduate training in technology. 
Informal training in music technology is consistent with Reese and Rimington (2000) 
who found that the majority (79%) of in-service teachers were self-taught or peer-taught. 
Current graduate assistants exhibited a lack ofhands-on involvement with MacGAMUT, 
training in using CAl, and knowledge of how their supervisor customizes the software. 
The majority of graduate assistants do not customize, which provides further support for 
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a lack of graduate training in technology. Previous research (Dorfman, 2006; Meltzer, 
2001; Ohlenbusch, 2001; Reese & Rimington, 2000; Taylor & Deal, 2003) suggests that 
music teachers do not have the same type of training in technology as they do in other 
areas of music, and thus, they feel underprepared to incorporate technology into their 
teaching. Similarly, in the field of education, Fritschi (2008) concluded that education 
professors are not imparting adequate technology competencies to pre-service teachers, 
while Becking (2011) discovered in a literature review that new in-service teachers are 
not prepared to use technology in their teaching (Becker, 1999; Ertmer & Hruskocy, 
1999; Firek, 2003). Exploring graduate training in technology is another possible avenue 
of investigation that is needed in music education. 
Foundational Assumptions Regarding Technology among Digital Natives 
Another beneficial topic is to examine foundational assumptions regarding 
technology among the current generation of traditional-age college students, variously 
known as "Millennials," "Net Generation," "Digital Natives," "Generation Y," "IM 
Generation," and the "Gamer Generation" (Jones & Shao, 2011). Based in a literature 
review, Jones and Shao (2011) provided implications for postsecondary teaching, 
suggesting that "teachers and universities [may] wish to revise their approaches to 
teaching and learning" (p. 2). The researchers also indicated that this generation prefers 
to receive "information quickly" and has a "low tolerance to lectures" (p. 3). Likewise, 
Bowen (2012) advocated removing all computer technology from classrooms in the 
Meadows School ofthe Arts to discourage instructors from in-class lecturing with the use 
ofPowerPoint. While verbal messages used to be the primary means of communicating 
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information to learners (Mayer, 2009), in-class lectures are now considered to be "poor 
transmitters of content and even worse tools for learning" (Bowen, 2012, p. xi). Digital 
Natives learn in "more mobile, customized, and varied ways" (Bowen, 2012, p. xiii). 
Video games serve as a model ofhow this generation learns; therefore, Bowen 
recommended structuring higher education "like a video game" (p. 75) where lots of 
people can play at different times, at different skill levels, in a "pleasantly frustrating" 
environment (p. 60). In Cathey's (20 13) statewide survey addressing 21 st_century 
curricular needs, one participant's response was typical in the need to musically connect 
with the current generation of students: 
Current students arrive in college tech savvy, but not music savvy. They are fully 
aware of short snippets of musical examples found in video/computer games and 
websites, so perhaps initial study of music theory could include these resources. 
(p. 45) 
Related to the current study, future researchers should investigate Digital Natives' 
attitudes toward and preferences of aural-training technology for out-of-class practice. 
Researchers should also explore mobile computing opportunities in aural training. 
Further, researchers may investigate interactive software options in aural training that 
encourage creativity (Buehrer, 2000). 
Replication of Study 
Using other software tools. The present study could be replicated by employing 
other software applications. The instrument was pilot-tested and Cronbach's alpha 
coefficient was very high (.973), indicating a high level of internal validity. Future 
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researchers who wish to replicate this study should replace the "yes/no" responses with 
"mark all that apply" options, because "yes/no" responses actually increased the amount 
of missing data on some items. Asking respondents to "mark all that apply" should not be 
problematic in the data analysis process. All missing data for this study was left as vacant 
cells due to potentially erroneous assumptions made by the researcher. Missing responses 
were not included in the data analysis. 
Using pre-college (K-12) teachers. In order to minimize inconvenience to human 
subjects as per IRB regulations, the current survey only continued for those who self-
identified as postsecondary instructors in Item 2. Data relating to pre-college instructors 
were deleted and not analyzed as a part of this study. These data could be analyzed 
similarly for further study. 
Reflections and Limitations 
The foundational nature of this study reflects a number of strengths and 
limitations. The first strength was the involvement of an experienced and diverse expert 
panel in the development of the survey. Each of the panel members brought a great deal 
of expertise in varied fields of music education. A second strength was that the survey 
was pilot-tested and Cronbach's alpha coefficient was very high (.973), indicating a high 
level of internal validity. A third strength was that the sample is a good representation of 
a diverse group. The sample had a fairly balanced number of males (n = 152) and females 
(n = 123) with an age span of22 to 77 (M= 43.8), from one to 40 years teaching 
experience, and the majority of respondents were associate professors and professors. 
Experience with MacGAMUT ranged from zero to 23 years, with 23 years representing 
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the number of years that MacGAMUT had been on the market at the time of this survey. 
There are, however, several recognizable limitations of this study. First, due to the 
confidential database of instructors who use MacGAMUT, the researcher did not have 
access to or knowledge ofpmiicipants' names or email addresses. Due to this limitation 
and the guarantee of anonymity, the researcher was not able to contact non-respondents 
by telephone, email, or postal mail. Second, questionnaires sent via email may receive 
lower response rates than paper surveys because potential participants may forget about 
messages and hesitate on participating because of perceived anonymity issues (Kittleson, 
1997). The researcher avoided any anonymity problems because the researcher had no 
knowledge of participants' names in Blombach's confidential database, and the 
researcher established a truly anonymous survey in which no IP addresses were saved. 
Another limitation was that the recommended "yes/no" responses on the survey actually 
increased the amount of missing data on some items. 
Summary 
The purpose of this non-experimental study was to examine relationships between 
characteristics and practices of postsecondary instructor usages of aural-training CAl 
(MacGAMUT). Postsecondary instructors who use MacGAMUT responded to a pilot-
tested, validated, researcher-designed instrument. Two separate four-way MANOVAs 
were used to examine the influences of independent variables on the variability of 
dependent variables. Statistically significant differences between groups were obtained in 
both MANOVAs. Highest degree obtained was the only independent variable that did not 
have a significant influence on the variability of dependent variables in either MANOV A. 
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Profile, perceptions, and practice data from the sample provided common 
attributes among instructors who use CAl (MacGAMUT). Several salient characteristics 
are noteworthy. First, doctoral recipients may be more likely to use CAl than non-
doctoral recipients. This was implied in two ways: (a) the majority of respondents were 
doctoral recipients, and (b) the percentage of doctoral recipients in the current study was 
significantly higher than the CMS population of music theory/aural-training instructors. 
Second, respondents portrayed strictness in their use ofMacGAMUT by checking 
students' statistics on a regular basis, requiring students to submit Mac GAMUT 
assignments regularly, and using MacGAMUT as a requirement. These factors imply that 
instructors place much confidence in the software's ability to meet dictation needs. Third, 
counseling students on effective ways to use MacGAMUT was a favored pedagogical 
practice. This implies that instructors use a guided approach when introducing students to 
CAl, and are concemed about students' success in using aural-training technology. 
The researcher suggested several possible avenues of investigation. Further 
research is needed on gender differences using more complex types of music technology, 
in-class practices of sight singing and dictation, reasons for default changes in 
MacGAMUT's Hannonic Dictation, user-friendliness of software, reasons for 
discontinued use of software, available professional development training for instructors 
who use CAl, graduate training in technology, and technology needs among Digital 
Natives. The researcher also recommended a replication of this study using other 





Thank )'CU fur ycu- wfurtary participation! Approx.mately 7-10 rrinutes will be needed ID complete this iiT10flYIT10US, 31-
item survey. Furthermore. you may re-ente- the survey at any time wrtil May 6th to complete or update )Our responses. 
Please respond to each item. 
I 
1. Which best describes your primary area of teaching responsibility? 
(" ARJ!Ied a.ILEk: (e.g .. p~ wtce} 
(" /'tin Sllllr. 
C Baml 
(" r.blc t.tiry 
(" lolJ6Ic TecllOO:ogy 
(" r.ISC 1"l1eflly 
(' r.A:Ir.k:'Oiogy 
c crdlelitia 
2. Do you teach aural ski lls at the postsecondary level? ("'The survey will continue only for 
those who answer "Yes" to this question.) 
(' Yt!!> 
3. How many years have you taught aural skills? 
4. Indicate your perceptions: (1 = Poor; 6 = OUtstancfmg) 
HDII MUd your* yarl!l'fl!l:ll'll!fle66 r1 iEacnlng 
lldailoo? 
5. What is your gender? 
r Fmlale 
(" Mal!! 
6. What is your age? 







8. What is the highest degree that you have obtained? 
C ~SChOOl Dlpilmii or GED 
r: ~li de!JI!!! 
(' Bac:lli!ICI"o~ 







9. In what position or rank do you most frequently use MacGAMUT? 
(' ll'ldl!pendenllobk: llllilludnr" (e. g., J1.inl teachelf 
I 
(' Ell!mE!I'IIaly loUie I~ 
(' Jmi!X' H9IIMIC lrlrituclor 
(' H1!1l Scbooiii>Uic lr:l!iiuctor 
(' r..a:&e Mnl6b!r 
(' ~~(CrTI!aC:mlg~) 
r. ~tm P!tfe6&Dr 
(' l...l!dln!r 
c ~~ 
(' Ar;!;odiE Frtft!6&llr 
c PI'Ctl!s;a 
10. Are you currently using MacGAMUT in your teaching? 
11. How many years have you used MacGAMUT in your teaching? 
12. Whicb of these types of training or support has been the single most helpful in your 
use of MacGAMUT as an instructor? 
c Wr:nihllp6 
c Co!l~BB~Ce~ 
(' Prllfelil;(onal pUl(caboo& 
(' <Jil6eiV3ion c6 JXCI1!661oni11 Cl:il?ii!JlE!& 
C VIdeo lulonalr; onlolacGI'JoiUT 
f" TedlniCal liqiPCIIf fir MiJcGAMUT 
(' PreVIIJUI; ~ 'tt1tt1 MiiCGAiaJT ill> ii 5ludert 
r" None «1111! ilbove 
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13. At which institution do you most frequently use Computer-Aided 
Instruction (CAl} in your teaching? {CAl refers to instruction presented 
on a computer, e.g •. , MacGAMUT). 
C 1nclepl!f1delli r.&l61c SIIJI:Io 
c Elemenlaly scnooc 
c JLI'fiar l-lgl 
C ·~SCOOOI 
c 2-year catege 
c 4-yea£ CDflegelU1IVI!IS.1y 
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14. Have you ever used any of these CAl programs 
either as a student or as an instructor? 
Yl!li No 
~Iii (" (" 
CASPAR (" r. 
Ear Tr.ullng: A Tecl'lll!p!! IDr l..l:fAet1r1g ~ & (" (" 
KriolikSJ· 
Ear Tr.lfnlriJ Expert (" (' 
Heilllllg t.b;k: (" (' 
MacG*.MUT (': (' 
M!!lodle r:ICiator (" (" 
M&.C lloU;Ic l.e6l;ont; I and U r (' 
lloU;k:N;e (" (" 
lloU;Ic fU Ea"Trillltlg {HilMI. Koozlll, & ti:Eoo) (': (" 
Mu61cliill ("' (' 
!.U;IcTheay.nel (': C' 
F'!al::!lca r.lS:a ("' (" 
Teata..oom (" C' 
OIIB CAl ~ (plea&e 6pi!Cify) 
15. Indicate your level of agreement: {1 = Strongly Disagree; 6 = Strongly Agree) 
t 2 3 
IIIWU IIi I~ Ill n!CJD1!~1D u;e llacGH.IUT lll llli (" r. r 
Ma&lay Mode. 
1 illlnl ll :11; ~fU &l.d!rJtl> b u;e MacGA.IoiUTin lt6 Pracllce (" r. (' 
r.!Ode. 
I illlnl llli lnpOii3nt fU liiudent5fo U5e r.&iii:GAAIJT& MiR r.ly c r r 
OM1 !)111&. 
16. Indicate your practice: (1 = Never; 6 =Very Frequently} 

























18. How important is each of the follo·wing? (1 = Not Important; 6 = Ve.ry 
lm.portant) 
1 2 3 4 5 6 
r.tlnlla1rlg &ameni llfiil!ll!li « MacGt.IIUT (" ,. r c (" (" 
Colniefllg !ibJerrts an l!lrl!dM! ~ 1o lEI! llai:GWUT c (" c (" (" c 
l!ll!fml&trallng tre va:lal5 IJ&e6,flr J.lilcGNoiUT b ·~ (" c (" c c (" 
~ng MiEGAMUTIDmeei)'OU"~ l'll!ed6 c c c r c c 
Oll!dlnglhe-~ Cll!tl06.or .~urilsee1Dir (' ,. (' (' (' c 
~ ;e fiJIEilllng1bi!Jrtlme 
OII!!Ug &i!.D!ni&' tiliiliiaa;Jn Mil&tBy ~ c c c (" (" c 
19. Indicate your practice: (1 = Never; 6 =Very frequently) 
1 2 3 4 5 6 
HoW llliBI do)'llll !h!cti JID .liiudenll;"wad; ~ ihe ltiill;ila;. (" ,. c (" r:: c 
1U1dlon In r.bcGAMUT? 
20. Indicate your level of agreement: {1 = Strongly Disagree; 6 = Strongly Agree) 
1 2 3 4. 5 6 
MacGAMUT t'lilli a~ rrqlildoniKl'Wllft!!l my lil:udenb; learn (' (' ,. c (' (" 
lfCtJIIon EUI&. 
CAl hali a po6liJve lmped an ilCJII welll'lf stD!nl5 earn dlc131on (' r r c (' (' 
Q!llr.. 
CAl &l:llb.o:l! 6elel:l!an tla6a po61UI(!! ~an 5luBJt learning r ,. r (' c r 
Clllcome6. 
II"6U1.DDII: rniBactlon; and l'llvtl.'t'l!I!IE!fl!i '111111 ~ l'lillle a (" c c (' r c 
pci6IIIve rrrp;e: anlifuiE!tt leilmlng or !ldimoo Qlllli. 
c:wa:m;a~on or~ llali a po!iltt.lel!J11i1Cl on Qudert (' c (' (' r c 
reaming or .llic!al!on 5kft&.. 
21. Indicate your level of agreement: {1 = Strongly Disagree; 6 = Strongly Agree) 
1 2 3 4 5 6 
MiiCGMIJT ilrlliiM!6 AID Interval &115. (' (' c (' c c 
MacGMIUT lfl1lltM!& ~Scale Qlllli. (" r r r r c 
MilllGAI.IUT ~AID am EU~. (' (" (" (' r (" 
MacGAMUT lrqxtli!S Melollc r:llaiil:oo &1116. c (' c c (' c 
MilCGIII.IlJT lfl1li'CM!& HanDilc r:lldilllon Kll!i.. (' r (" (' r: (" 
MiiCG'IMUT '~ Rlrj1I:Knlc ~ &llll&. r. c r r (" ,. 
22.. Do you use MacGAMUT with your students in any 
of these ways? 
Ys !ob 
1!5 a ~rnerrt (" (' 
1!5 Clplkl1ai U&l! (" (" 
1!5 -~ Rlf ~·111lo iR!ilrlqlllg ll1ll'l ani ('! c 
6lllt 
1!5 ooe 16 &1!'11!13 Jll¥ilr5 nan Mllm~ ca~ ctoo6e (" (' 
In a lab 
1!5 ii1Ddl1llli &lucll!nl& to ~ lll\.1t1& 13u!Ji In IDi6 (' (' 
1!5 a repiiiCeii'Blt ftlrdclailoo 611116ln ile d'a66 room ('! (" 
1!5 an eni!n! 11!!JliaiCI!II'I!Ii Ill£ a b:idilcnat coun;e. (" c 
To ieacn iU'ill Allis that are r11t CtM!I'I!CS In aa&ti (" c 
To~ In iftilliN I G:l mt fl!oel pl1li\CII!!'t In (" (" 
teacnng 
TO pro'l1111! ~In technoklg)'a5 ~~by NASM (" c 
Olller (pleillie lijl@dl'y) 
23. Which textbook do you most frequently use in coordination with MacGAMUT? 
(' I U&l! my 01111 ~ng mail!~ 
(" Baljanf.n, HlMI, & Ne!lion'li Mu6lc fti SlgftSlnglng 
(" fle!Milrtl. CiiT. 3. K.ct<U:t'li 11'11nxb:tloo to ~ng and Ear Tr.mtng 
(" .Be!"I.Dll & ~&A Ti!C!lnlque iflll" I..ISedng 
C BeBtMI!z, Frmlllef, G<Dtel, & Klalt'& A Nell' Aflpr1lliiCil b Sf9ti Slngllg 
C liarot. Koozil . & N!!16Dil'U.U;IC fti Ea-Tr.Ulllg 
C lf;D6Iaa & P3yne'S Tcml HaiTmny 
(" ~'li r.ulefor Sl~ 
C Plllllp6. Cli!!!¥IIIV1lng. & Milnlln'& r.&EII:lan's Gll<ll! to Mr.!! Ski hi 
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24. Do you use these presets and libraries in 
MacGAMUT with your students? 
~li Pn!p Preli!tri inllb311!6 
r..liii:GM4UTI; anginal ~ancll..billle& 
Pra;elr; al'ld I.Jiral1etita: l<'a8a & Paynl!'li TcnalliOmaly 
Prl!!R!ll; al'ld lJbr.ir:le5 b" Pl:l.p&.. Cle!lcli1Jlrq. & Min1ll'i 
~an'li GU<Ie bnr.i Srtl5 
lJbille6, canman lo my department 
11161! my Cllolllll1Xi1:11!6 
(" 
(' 
25. Do you customize MacGAMUT? (Customization refers to 
the abliJty for instructors to modify any of tile parameter or 
level settings in a presets file using MacGAMUT's Set Params.) 
26. Do you make any changes in default 
settings to these components of 
MacGAMUT? 
Yeti 
~ lllfeJvabi c 
W1ltEn ll'IEivalli c 
KejtlOOIU ·~ c 
~SCalefi c 
W'tt!ert SC3Iie& (" 
Kf!)txa1j SCaleti c 
AIR Ciotti r: 
W1i:en CIDI5 (" 
Ke)1lOiK1I Ciotti (' 
Rl1ytlmc Dtctli!CII (" 
MeiD<IIC Dlctallon r 















27. Do you customize these presets in 
MacGAMUT? 
I 
Maf:GAMUTii l?l'l!p Rt!!liE!I& illllll11131e!i 
MacG'.UUl'li Ol1glllill ~ andll.b"D!fi 
Rt!6elr> am l11131e!i1tt tc:o1aa & Payne's TOOill 
tmriX'1y 
~ ilfld Ulx:3rlef; b' flttllp&. Cfe!dmllng, & 
lloli!MJ'li M.ailelil'l'li ~ llo,tua~ Skllli 
My0MIIIIlr.ll1e!i 
Oilier lllr.n!6 (pll!i&! lijll!dfy} 
28. Indicate you:r practice: 
DD you make (ill'elll!bi 11100! ~ 
DD )'00 ll'liE preliEi!i l!illile(! 













29. Do you change any of these default settings in Set 
Params? 
Yl!6 No 
Tempo (' (" 
l.lr.IIJ dlolce c (' 
l'«..rt!E!r ~ hl!ill:1r1!Ji bi!IDn! liE m;jj iill&M!rdll!!i r. (' 
Perl:e!iage ~ CClln!d iiiiQM!I'& needell b ac:llleYe ma&iBy r. (' 
Qllliee lll"li!Velli liiildenl& iill1! ~Ired to~ (" (" 
enter~ IE'Wel6 ~ iill1! recpl1!d to mfll*!!e (" (' 
AlkMing l1!6pa1lil!fi ll'ml a MIDIMrtual Ke)tiOarlllnAlc.ll (" (" 
lrieJvalli,. sea'&, Of Qmll; 
Noi illkMmg IE!i.pOI1!il!l> ttum a t.IDfllhtnal KeybOard In t"' r 
Rllyttv!*:. MI!I!Xfc. r:.- HiilmDrf.c Dk:til:oo 
}IIIC!ftlg Ell.ide!ntJi lni'IE!ir CMIII'I!IijXIIRI5 tl Rl1yltmic or r (" 
MelodiC Dicbllon 
Be.amtlg mJ6I exadly maid:lllei111klg In Hl:'l)1lmc r:.- r (" 
A.lelodlc Dlotattan 
Oilier lleJ':Ui: dB1ge£ (pll!aiSe r;ped'fy} 
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30. Do you modify, delete, or add 
exercises in these components of 
MacGAMUT? 
Y!!fi. ~ 
Rllyiii1Z 01ctmoo (" (" 
ME!IDC!Jc Dlclailm r. (" 
Ham:Dnlc~ i" (" 
31. Do you create new levels in 
these components of MacGAMUT? 
Yl!l; ~ 
~·rt.erss c (" 
RhylllniCIJictmoo c c 
MelOC!IC Olclailon c r 
l'tml:lnlc~ c c 
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APPENDIXB: 
APPROVAL TO CONDUCT RESEARCH FROM BOSTON UNIVERSITY IRB 
Boston University Charles River Campus Institutional Review Board 
25 Buick Street 
.2nd floor 
Boston. Massachusetts 02215 
T 617-358-6115 
www.bu.edu/irb 
Ms. Sheila Clagg Cathey 
College of Fine Arts 
School of Music 
Mailing Address: 
9002 S. 25 7th E. Place 
Broken Arrow, OK 74014 
Dear Ms. Cathey: 
IRB File# 2414X 
Title: "Proffies, Perceptions, and Practices 
Related to Instructor Usages of Computer-
Aided Instruction (MacGAMUT) at 
Postsecondary Institutions" 
11 /! 8/2010 
The Charles River Campus Institutional Review Board has completed its review of your project 
referenced above. This project qualifies for review by the expedited process under Federal 
Regulations 63 FR 60364 (7), and 45 CFR 46. The project is exempt from further IRB review 
per 45 CFR 46.101 (b) (2). I am enclosing originals of the recruitment material \ consent 
statements. They have been stamped for your use in keeping with IRB procedures (also 
enclosed). 
Any changes or modifications to the protocol as now approved must be reported to and acted 
upon by the IRB prior to implementation. Please call me at 61 7/3 5 8-6115 if you have any 
questions or ifl can be offurther assistance. 
Enclosures 
cc: Professor Jay Dorfinan, CFA 
Professor Ron Kos, CF A 
Sincerely, 
~~y 
Ed Szkutak, CRC-IRB 
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Dear MacGAMUT user: 
Sheila Clagg Cathey is in the dissertation stage of a D.M.A. in Music Education at Boston 
University. Her dissertation involves a survey designed for instructors who use MacGAMUT. 
/All instructors who use or have used MacGAMUT are invited to participate in the study through 
responding to the survey. Participation in the study is completely voluntary, and you can stop 
the survey at any time. Approximately 20-30 minutes will be needed to complete the survey. 
All responses are anonymous. 
The purpose of the study is to examine relationships between characteristics and practices of 
instructor usages of computer-aided instruction (MacGAMUT). The results of the study will be 
used as part of Sheila Clagg Cathey's dissertation, Profiles, Perceptions, and Practices Related 
to Instructor Usages of Computer-Aided Instruction (MacGAMUT) at Postsecondary 
Institutions. Electronic data of the research will be stored on the researcher's home PC. The 
data will be protected by not allowing access to anyone. Access to the data will only be 
available to the researcher, Sheila Clagg Cathey, and the researcher's advisor, Dr. Jay Dorfman. 
If you have any questions, please feel free to contact the researcher-Sheila Clagg Cathey, at 
;:::::::::::;r the researcher's advisor-Or. Jay Dorfman, at 
*You may obtain further information about your rights as a research subject by calling the BU 
CRC IRB Office at 617-358-6115. 
To take the survey, please click here to proceed. [Note to IRB: A link will be established once 
the electronic survey is developed on SurveyMonkey.com] 
Thank you. 
Sheila Clagg Cathey 
Dear MacGAMUT user: 
If you have already completed the survey for Sheila Clagg Cathey's dissertation, thank you for 
your time and effort! If you have not completed the survey, this is a 3rd reminder that your 
opinions are still needed for a research study on instructor usages of computer-aided instruction 
(MacGAMUT). 
To fill out the survey, please click here. [Note to IRB: A link will be established once the 
electronic survey is developed on SurveyMonkey.com] 
Thank you. 
Sheila Clagg Cathey 
As a reminder, the following is the email invitation consisting of a summary of the research 
study, purpose, voluntary participation, the amount oftime to complete the survey, anonymity, 
and contact information: 
Dear MacGAMUT user: 
Sheila Clagg Cathey is in the dissertation stage of a D.M.A. in Music Education at Boston 
University. Her dissertation involves a survey designed for instructors who use MacGAMUT. 
All instructors who use or have used MacGAMUT are invited to participate in the study through 
responding to the survey. Participation in the study is completely voluntary, and you can stop 
the survey at any time. Approximately 20-30 minutes will be needed to complete the survey. 
All responses are anonymous. 
The purpose of the study is to examine relationships between characteristics and practices of 
instructor usages of computer-aided instruction (MacGAMUT). The results of the study will be 
used as part of Sheila Clagg Cathey's dissertation, Profiles, Perceptions, and Practices Related 
to Instructor Usages of Computer-Aided Instruction (MacGAMUT) at Postsecondmy 
Institutions. Electronic data of the research will be stored on the researcher' s home PC. The 
data will be protected by not allowing access to anyone. Access to the data will only be 
available to the researcher, Sheila Clagg Cathey, and the researcher's advisor, Dr. Jay Dorfman. 
If you have any questions, please feel free to contact the researcher-Sheila Clagg Cathey, at 
• j J) · P II d or the researcher' s advisor-Dr. Jay Dorfman, at 
*You may obtain further information about your rights as a research subject by calling the BU 
CRC IRB Office at 617-358-6115. 
Thank you. 




INSTRUCTORS' OPTIONS INMacGAMUT'S SETPARAMS 
The following information indicates all of the instructors ' options in MacGAMUT 6.1. 
1. Set Aural Intervals Parameters 
__ (default check on) Intervals set for mastery. 
The student must answer __ (8) of the last __ (10) exercises correctly to achieve 
mastery on each level. 
Each exercise may be played __ (2) time(s) before the first answer check. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check on) Notation required for mastery. 
--
(default check off) Set new beginning level: __ 
--(default check off) and reset time and stats to zero. 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level __ (6). 
Double sharps and double flats allowed starting in level __ (4). 
Double sharps and double flats will be minimized until level __ (8). 
__ (default check off) Student may enter answer from MIDI or Virtual Keyboard. 
__ (default check off) Student may choose any tempo. 
Choices will be selected: 
--
(default check on) randomly 
-- (default check off) from easier groups 
__ (default check off) from harder groups 
2. Set Written Intervals Parameters 
Level-independent settings (can be imported): 
--
(default check on) Written Intervals set for mastery. 
The student must answer __ (8) of the last __ (1 0) exercises correctly to achieve 
mastery on each level. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
• Import Aural-Training Params 
• Import Keyboard Params 
Level-dependent settings (won' t be imported): 
Treble/bass clefs allowed starting in level __ ( 1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level __ (6). 
Double sharps and double flats allowed starting in level __ (6). 
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Double sharps and double flats will be minimized until level __ (11 ). 
3. Set Keyboard Intervals Parameters 
Level-independent settings (can be imported): 
--
(default check on) Keyboard Intervals set for mastery. 
The student must answer __ (8) of the last __ (10) exercises correctly to achieve 
mastery on each level. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
• Import Aural-Training Params 
• Import Written Params 
Level-dependent settings (won't be imported): 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level __ (7). 
Double sharps and double flats allowed starting in level __ (5). 
Double sharps and double flats will be minimized until level __ (1 0). 
4. Set Aural Scales Parameters 
__ (default check on) Scales set for mastery. 
The student must answer __ (8) of the last __ (1 0) exercises correctly to achieve 
mastery on each level. 
Each exercise may be played __ (2) time(s) before the first answer check. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check on) Notation required for mastery. 
Pentatonic Scales will be: 
__ (default check on) Anhemitonic and Hirajoshi 
__ (default check off) Major and Minor 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level _ _ (3). 
Double sharps and double flats allowed starting in level __ (2). 
Double sharps and double flats will be minimized until level __ (7). 
__ (default check off) Student may enter answer from MIDI or Virtual Keyboard. 
__ (default check off) Student may choose any tempo. 
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5. Set Written Scales Parameters 
Level-independent settings (can be imported): 
__ (default check on) Written Scales set for mastery. 
The student must answer __ (8) of the last __ (10) exercises correctly to achieve 
mastery on each level. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
• Import Aural-Training Params 
• Import Keyboard Params 
Level-dependent settings (won' t be imported): 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level __ (5). 
Double sharps and double flats allowed starting in level __ (4). 
Double sharps and double flats will be minimized until level __ (1 0). 
6. Set Keyboard Scales Parameters 
Level-independent settings (can be imported): 
--
(default check on) Keyboard Scales set for mastery. 
The student must answer __ (8) of the last __ (1 0) exercises correctly to achieve 
mastery on each level. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
• Import Aural-Training Params 
• Import Written Params 
Level-dependent settings (won' t be imported): 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level __ (5). 
Double sharps and double flats allowed starting in level __ (4). 
Double sharps and double flats will be minimized until level _ _ (14). 
7. Set Aural Chords Parameters 
__ (default check on) Chords set for mastery. 
The student must answer __ (8) of the last __ (10) exercises correctly to achieve 
mastery on each level. 
Each exercise may be played __ (2) time(s) before the first answer check. 
Answers will be checked __ (2) time(s) for each exercise. 
(default check on) Notation required for mastery. 
--(default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier) . 
Alto/tenor clefs allowed starting in level __ (5). 
Double sharps and double flats allowed starting in level __ (3). 
Double sharps and double flats will be minimized until level __ (6). 
--
(default check off) Student may enter answer from MIDI or Virtual Keyboard. 
-- (default check off) Student may choose any tempo. 
Chords will be played: 
__ (default check off) arpeggiated, then blocked 
__ (default check on) blocked, then arpeggiated 
__ (default check off) blocked only 
• JsET P ARAMS FOR GRAND-STAFF CHORDSJ 
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This screen allows you to set parameters for the four-voice chord levels (single 
chords presented in chorale style on the grand staff). 
Select the params you want and click OK to save the changes and return to the 
previous screen; or click CANCEL to cancel any changes you have made. 
Each exercise may be played __ (2) time(s) before the first answer check. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check off) Notation required for mastery. 
__ (default check on) Student may change volume and instrument for each 
VOICe. 
Chords will be played: 
__ (default check off) arpeggiated, then blocked 
__ (default check off) blocked, then arpeggiated 
__ (default check on) blocked only 
8. Set Written Chords Parameters 
Level-independent settings (can be imported): 
__ (default check on) Written Chords set for mastery. 
The student must answer __ (8) of the last __ (10) exercises correctly to achieve 
mastery on each level. 
Answers will be checked __ (2) time(s) for each exercise. 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
• Import Aural-Training Params 
• Import Keyboard Params 
Level-dependent settings (won't be imported): 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level __ (8). 
Double sharps and double flats allowed starting in level __ (7). 
Double sharps and double flats will be minimized until level __ (13). 
9. Set Keyboard Scales Parameters 
Level-independent settings (can be imported): 
__ (default check on) Keyboard Chords set for mastery. 
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The student must answer __ (8) of the last __ (1 0) exercises correctly to achieve 
mastery on each level. 
Answers will be checked __ (2) time(s) for each exercise. 
Answers will be checked __ (2) time(s) for each exercise in grand-staff chords. 
(default check off) Set new beginning level: __ 
--
--(default check off) and reset time and stats to zero. 
• Import Aural-Training Params 
• Import Written Params 
Level-dependent settings (won't be imported): 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier). 
Alto/tenor clefs allowed starting in level __ (8). 
Double sharps and double flats allowed starting in level __ (7). 
Double sharps and double flats will be minimized until level __ (13). 
10. Set Rhythmic Dictation Parameters 
__ (default check on) Rhythmic Dictation set for mastery 
A score of __ (85) percent or higher is necessary for the exercise to count towards 
mastery. 
Mastery on __ (8) of the last __ ( 1 0) exercises is required to achieve mastery on 
each level. 
Each exercise may be played __ (4) time(s) before the first answer check. 
Answers will be checked __ (3) time( s) for each exercise. 
__ (default check off) Student may hear own response. 
__ (default check off) Student may hear half of exercise. 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
Beaming errors will be marked but not counted until level __ (1) 
__ (default check off) Beaming must exactly match beaming in RD library. 
Student ties will be counted wrong if they do not match correct answer starting in level 
_(1) 
First note will not be given starting in level __ (1) 
__ (default check on) Student may enter answer from MIDI or Virtual Keyboard. 
11. Set Melodic Dictation Parameters 
__ (default check on) Melodic Dictation set for mastery. 
A score of __ (85) percent or higher is necessary for the exercise to count towards 
mastery. 
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Mastery on __ (8) of the last __ ( 1 0) exercises is required to achieve mastery on 
each level. 
Each exercise may be played __ (4) time(s) before the first answer check. 
Answers will be checked (3) time(s) for each exercise. 
__ (default check off) Student may hear own response. 
__ (default check off) Student may hear half of exercise. 
Beaming errors will be marked but not counted until level __ (1) 
__ (default check off) Beaming must exactly match beaming in MD library. 
__ (default check off) Set new beginning level: __ 
__ (default check off) and reset time and stats to zero. 
Treble/bass clefs allowed starting in level __ (1) (only treble clef earlier. 
Alto/tenor clefs allowed starting in level __ (6) 
Keyboard signatures of 4-5 flats/sharps first allowed starting in level __ (5) 
All keys allowed starting in level __ (7) 
__ (default check on) Student may enter answer from MIDI or Virtual Keyboard. 
Key information: 
__ (default check off) See first note 
__ (default check off) Hear tonic chord 
__ (default check on) Mix of see and hear 
__ (default check off) Both see and hear 
Student ties will be counted wrong if they do not match correct answer starting in level 
__ (1) 
12. Set Harmonic Dictation Parameters 
--
(default check on) Harmonic Dictation set for mastery. 
A score of __ (no number in blank) percent or higher is necessary for the exercise to 
count towards mastery. 
Mastery on __ (8) of the last __ (1 0) exercises is required to achieve mastery on 
each level. 
Each exercise may be played __ (no number in blank) time(s) before the first answer 
check. 
Answers will be checked __ (no number in blank) time(s) for each exercise. 
Cadential six-four chords will be analyzed 
--
__ (default check on) I64 V or 164 V7 
(default check off) V64-53 or V864-753 
(default check on) Student may change volume and instrument for each voice. 
__ (default check off) Set new beginning level: __ 
(default check off) and reset time and stats to zero. 
Key signatures of 4-5 flats/sharps first allowed starting in level __ (6) 
All keys allowed starting in level __ (1 0) 
Chords with altered roots will be labeled 
__ (default check on) Directional alteration 
__ (default check off) Actual alteration 
__ (default check on) Student may enter answer from MIDI or Virtual Keyboard. 
--
(default check off) Student may choose any tempo. 
Notation required (no radio button is selected as default): 
None 
__ Soprano and bass 
__ Bass only 
All voices 





__ (default check on) Group chords into phrases. 
• /SET P ARAMS FOR GROUPS OF LEVELS! 
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This screen allows you to set parameters for groups of Harmonic Dictation levels. 
Choose the group of levels, select the params you want, and click SAVE. Set 
params for levels with progressions of: 
__ (default check on) Group 1 
(was 1-2 chords) 
__ (default check off) Group 2 
(was 3-5 chords) 
(default check off) Group 3 
(was 6-7 chords) 
__ (default check off) Group 4 
(was 8-10 chords) 
A score of __ (85) percent or higher is necessary for the exercise to count 
towards mastery. 
Each exercise may be played __ (2) time(s) before the first answer check. 
Answers will be checked __ (2) time(s) for each exercise. 
Notation required: 
__ (default check off) None 
__ (default check on) Soprano and bass 
__ (default check off) Bass only 
(default check off) All voices 
Aural Intervals 
Written Intervals 
__ Keyboard Intervals 
Aural Scales 
Written Scales 
__ Keyboard Scales 
Aural Chords 
Written Chords 
__ Keyboard Chords 







The following definitions and terms are presented for the clarification of their use 
in this research project: 
Aural Training- is variably known as ear training and sight singing (or sight 
reading), sight singing and dictation skills, listening and performance skills, 
musicianship, aural skills, aural perception, and aural theory. Although sometimes used 
interchangeably with aural training, musicianship can also encompass "ear-training, 
sight-singing, music theory instruction, and perhaps music history instruction, as well as 
certain aspects of instrumental and vocal training" (Arenson, 1984, p. 157). Furthermore, 
variances of spellings exist in the literature: ear training, car-training, eartraining, sight 
singing, sight-singing, and sightsinging. 
Dictation - the act of translating sound into the conventional symbols of music 
notation. 
Drill-and-practice software (D&PS)- the most commercially-available type of 
CAl software product. D&PS provides students with questions, problems, scores, and 
feedback. This approach is largely computer-determined. 
Flexible-practice software- This type of software "typically provides menus and 
dialog boxes that let students choose the settings for a series of exercises that best suit 
their needs. In a similar way, teachers can use these features to create a tailor-made 
curriculum for an individual or class" (Williams & Webster, 2008, p. 410). 
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Mastery-based (or competency-based) education- a format in which students 
work individually at one level of instruction until mastery is achieved and are branched to 
more difficult materials. This format makes it possible for each student to receive an 
individualized course of instruction. MacGAMUT and Practica Musica are examples. 
Practica Musica- flexible-practice software for music theory and aural training. 
Introduced in 1987, published byArs Nova Software. 
Programmed (or programed) Instruction (PI)- is variously referred to as 
machine teaching, auto-instruction, self-instruction, programmed learning, or automated 
instruction. PI may be presented by an instructor, but it typically consists of self-teaching 
with the aid of a teaching machine, or a programmed textbook designed for use with a 
teaching machine, or a programmed textbook in a pencil-and-paper fashion. Students 
learn material in a logical series of small steps (frames) and are provided with immediate 
knowledge of their responses. 
MacGAMUT TERMINOLOGY 
MacGAMUT- a widely-used, aural-training software program designed and 
programmed by Ann K. Blombach, published by MacGAMUT Music Software 
International, and has been commercially available since 1988. Its predecessor, GAMUT, 
dates back to 1980. MacGAMUT is a reference to the Medieval theory concept of 
"Gamut." The all-caps "GAMUT" is an acronym for ' Graded Aural MUsic Training,' 
and the '.Mac ' was appended because the software was originally designed and published 
only for Macintosh computers. The latest version is MacGAMUT 6.1.1 and was preceded 
byMacGAMUT 6.1 and MacGAMUT 6; MacGAMUT 2003; MacGAMUT 2000; 
240 
MacGAMUT 3.8; MacGAMUT 3.5; MacGAMUT 3.0; 1995 MacGAMUT: Melodic 
Dictation 2.0; 1995 MacGAMUT: Intervals, Scales, and Chords 2.5; 1994 French version 
ofMacGAMUT; 1993 MacGAMUT: Intervals, Scales, and Chords 2.0; 1991 
MacGAMUT: Melodic Dictation; and, 1988 MacGAMUT: Intervals, Scales, and Chords. 
MacGAMUT's Check Stats- The Check Stats application from the Instructor 
Disk decrypts students' startMG6.mgs files so that the instructor can keep track of 
students' progress and achievement. Using Check Stats (as opposed to collecting print-
outs of students' stats) ensures that instructors are getting accurate information about 
students' work. Students cannot edit or alter their stats or else the startMG6.mgs will be 
corrupted and no longer usable. 
MacGAMUT's "How-To " Videos- "How-to" videos have been released on 
MacGAMUT software since 2007. In these videos, Bill Dilts explains how students 
should manage startMG6.mgs files and how instructors can use Set Params (MacGAMUT 
News, 2007). A third video is "Exploring the Melodic Dictation Window" that 
demonstrates how to use many aspects of MacGAMUT. 
MacGAMUT's Instructor Disk- The Instructor Disk is a "key" disk to access 
key-disk-protected instructor applications. This disk helps prevent students from 
accessing instructor options to make alterations. 
MacGAMUT's MIDI/Virtual Keyboard Entry- This feature is required for 
Keyboard Intervals, Scales, and Chords, but not allowed in Written Intervals, Scales, and 
Chords. For aural-training exercises, instructors can choose whether or not to allow 
students to enter a response by playing it on a MIDI/Virtual Keyboard. 
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MacGAMUT's Music Theory Basics- This is an interactive, computerized "quick 
reference" created by Bill and Stacy Dilts that was added as a student resource on 
MacGAMUT's software in 2007 (MacGAMUT News, 2007). 
MacGAMUT's Mastery Mode- Instructors can choose whether or not to set the 
program for mastery-that is, requiring students to master each level before continuing to 
the next level. Setting the program for mastery gives students fewer choices about how to 
use the program. In mastery-mode, students can review previously mastered levels, but 
cannot work on higher levels and earn mastery on them. In Mastery Mode, students may 
not quit, change levels, change drills, or go on to another exercise until they have clicked 
"check answer" at least once. 
MacGAMUT's Make My Own Drills- This option allows students to create their 
own aural-training drills. Instructors can see the number of exercises and the time spent 
through the statistics recorded. 
MacGAMUT's Ordering of Levels- Instructors can present materials in a 
different order than the default settings by using Set Params to rearrange the levels or 
omit levels. 
MacGAMUT's Practice Mode- Practice Mode is an alternative to Mastery Mode, 
which can be used for students wanting to work on any level, including higher levels. 
This feature allows students the right to practice without any penalties. In Practice Mode, 
students may quit, change levels, change drills, and go on to other exercises. "Since 
individual students learn in individual ways, Practice Mode may be a tremendous help to 
students who would benefit from a less structured learning environment. For instance, 
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some students find the pressure of constantly working toward Mastery too stressful to 
permit them to succeed. For these students, every moment working on MacGAMUT is 
like taking a test. . . " (Blombach, 2009, p. 45). 
MacGAMUT's Prep Presets and Libraries- This is a folder installed on the 
Instructor Disk containing alternate Presets and Libraries designed for pre-college and 
remedial college students. It provides a "more forgiving environment" that allows more 
hearings and latitude for error, and prepares students "to tackle the more stringent 
demands" ofthe Original Presets and Libraries (Blombach, 2009, p. 11). 
MacGAMUT's Presets- MacGAMUT software comes with the Original Presets 
and Libraries pre-loaded as the default settings. "While many instructors are interested in 
the opportunity MacGAMUT affords them to customize the software, most elect to leave 
things exactly as they are and have their students use the Original Presets and libraries 
unedited" (Blombach, 2009). Presets included on the MacGAMUT 6.1 Instructor Disk 
are: Original Presets MG6.mgp, Much Easier Presets MG6.mgp, Much Harder Presets 
MG6.mgp, and Prep Presets MG6.mgp. 
MacGAMUT's Random Selection- Intervals, Scales, and Chords are presented 
through random generation of exercises in a series of non-repeating exercises; however, it 
is not entirely random because it is based on the student's pattern of right and wrong 
answers . It is also random within limitations (or no limitations) that can be established by 
individual instructors. 
MacGAMUT's Set Params- Set Params is a program that allows instructors to 
modify instructional parameters of MacGAMUT. Instructors can modify any of the 
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parameter or level settings in a presets file using Set Params. Instructors who wish to 
customize the program can read the section on "Customizing the MacGAMUT Program," 
watch the "Using Set Params" video, or run the Set Params program to see what options 
are available. 
MacGAMUT's startMG6. mgs file- a file used to maintain a record of a student's 
work and to serve as a key to access the software. Each new user must download a 
startMG6.mgs file by registering their User Disk on the MacGAMUT website at 
www.macgamut.com before beginning to use MacGAMUT 6.1. All new startMG6.mgs 
files come with the Original Presets already installed, so that students can begin using 
MacGAMUT 6.1 as soon as they have registered the software. 
MacGAMUT's User Disk- student disk for MacGAMUT. 
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APPENDIXE: 
THE DEVELOPMENT OF GAMUT AND MACGAMUT 
Introduction 
The current study examined profiles, perceptions, and practices of postsecondary 
aural-training instructors who use CAL The researcher selected MacGAMUT as a 
representative piece of software that embraces a flexible drill-and-practice model. This 
appendix highlights and summarizes the development ofMacGAMUT and its 
predecessor, GAMUT. It begins by introducing the reader to the designer and 
programmer ofMacGAMUT-Ann Kariger Blombach. 
Ann Kariger Blombach 
Ann Kariger Blombach is one of the developers of GAMUT, and the designer and 
programmer ofMacGAMUT. At The Ohio State University, Blombach was a Lecturer 
(1976-77), Assistant Professor (1977-84), Chair of Music Theory and Composition 
(1983-93), Associate Professor (1984-2001), and Associate Professor of Advanced 
Computing Center for the Arts and Design (1994-2001). She currently has the status of 
Associate Professor Emeritus. She holds a Ph.D. in Music Theory (1976) from The Ohio 
State University, an M.M. in Music Theory (1971) from The University of Michigan, and 
a B.A. in Mathematics with a minor in Music (1968) from Michigan State University. 
Her graduate advisors included music theorist, John Clough (The University of 
Michigan), and William Poland (The Ohio State University), who was a pioneer of aural-
training PI and music perception. 
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OSU's Phoenix/Orion System 
The Ohio State University (OSU) has long been active in the development of 
music CAl (Blombach, 1989). Spearheaded by Blombach, OSU' s School of Music began 
developing a series of CAl aural-training lessons in September 1980. The programs were 
written in the Phoenix computer language and ran on OSU's Amdahl V7 computer. 
Initially, OSU considered implementing GUIDO available through PLATO, partly 
because GUIDO was organized by OSU graduates; and, also considered the new ear-
training lessons being developed to run on APPLE computers (Blombach & Murphy, 
1981a). OSU's Phoenix/Orion system grew out of the need to fmd an alternative to the 
PLATO system (Blombach, 1980) and the PLATO/GUIDO system (Blombach & 
Murphy, 1981 a). The Phoenix/Orion hardware consisted of a Magna vox Orion-60 
terminal and a Rockwell AIM-65 sound synthesis microprocessor. While Blombach 
supervised the development, Barbara Murphy designed GAMUT (Graded Aural MUsic 
Training) as the ear-training lessons for the Phoenix/Orion project.42 GAMUT was a 
series of mastery-based, aural-training CAl software with two main modes: the instructor 
mode and the student mode. In instructor mode, an instructor could customize many 
features by setting certain parameters for each level of each model (Blombach, 1981 b; 
Blombach & Murphy, 1981a). 
The Development of GAMUT 
Blombach and Murphy began working on GAMUT in September 1980 during the 
same year that mastery-based research was published by Canelos, Murphy, Blombach, 
42 Arenson (1981) cited Murphy as the author of GAMUT. 
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and Heck43 (1980). At that time, Murphy did the programming, along with other 
programmers. The Ohio State University had a group of programmers, including Jim 
Canelos, who helped develop CAl in various fields of study. In an eight-page proposal 
letter to the Associate Provost, Blombach (1980) explained creating an alternative system 
to PLATO. The proposal outlined objectives, pedagogical problems, solutions, and 
implementation of the Phoenix/Orion project. Blombach predicted that the course 
materials would be available within one year, the courseware on the OSU system would 
be strongly competitive with the music materials available on PLATO, and would be 
marketable to other institutions. Blombach received $18,200 in grant money from this 
proposal. Blombach and Murphy developed GAMUT as the courseware and began using 
it with approximately 200 freshman music students in 1981 (Blombach & Murphy, 
1981a). 
Preliminary research was conducted to examine the effectiveness of GAMUT 
(treatment) in comparison to a traditional tape laboratory (control) by administering 
standard tests and final exams (Blombach, 1980, 1981b, 1983a, 1984). The treatment 
group (n = 90), was assigned to one hour of computer use per week, and the control 
group (unspecified number) was assigned to one hour of tape laboratory use per week. 
Results indicated that GAMUT was more effective than the tape laboratory (Blombach, 
1983a, 1984). Original intentions of GAMUT were to help master aural skills, and 
understand aural-skills acquisition (A. K. Blombach, personal communication, 28 
43 Heck was head ofOSU's music library (Blombach, 1980). 
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December 2009). For research purposes, GAMUT kept more statistics on students than 
MacGAMUT. 
The Development of MacGAMUT 
Blombach began working on the current MacGAMUT in 1986 after Macintosh 
computers were introduced. Blombach' s students used the first to-be-published version of 
MacGAMUT for at least a full year before it was commercially available in 1988, and 
used preliminary portions of it during the previous year (A.K. Blombach, personal 
communication, 28 December 2009). A three-page memo about "The Beginnings of 
MacGAMUT" was addressed to graduate music theory students-Stacy Scurlock (now, 
Stacy Dilts), James Talley, and Jan Winkler (Blombach, 1986). For MacGAMUT, 
Blombach wanted to keep the advantages of GAMUT, but remove its disadvantages. The 
memo addressed advantages and disadvantages (p. 1): 
Advantages of GAMUT: 
1. Keeps extensive student statistics 
2. Flexibility for instructor usage 
3. Flexibility for student usage (practice, review, help) 
4. "Intelligent" response judging 
5. "Intelligent" question preparation 
Disadvantages of GAMUT: 
1. Not transportable (or marketable) 
2. Programs not well structured, programming not consistent 
3. Slow 
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4. Apparently untraceable program errors 
5. Memory usage inefficient 
Although preliminary research was conducted on GAMUT, no empirical research 
was ever conducted on MacGAMUT. Blombach presented several conference papers 
regarding GAMUT (Blombach, 1981a, 1981b, 1983b, 1983c, 1983d, 1984; Blombach & 
Murphy, 1981a, 1981b) and MacGAMUT (Blombach, 1990a, 1990b, 1998, 1999). 
MacGAMUT is currently comprised of 12 components: Aural Intervals, Written 
Intervals, Keyboard Intervals, Aural Scales, Written Scales, Keyboard Scales, Aural 
Chords, Written Chords, Keyboard Chords, Rhythmic Dictation, Melodic Dictation, and 
Harmonic Dictation. The latest edition was published in 2008 as MacGAMUT 6, and 
added "mastery-based" Written and Keyboard exercises for Intervals, Scales, and Chords. 
Prior to MacGAMUT 6, Written and Keyboard exercises were only available in Make 
My Own Drills. MacGAMUT 6.1 was released in 2009 with the addition of a virtual 
keyboard, and MacGAMUT 6.1.1 was released in July 2010 with new Enter/Edit 
Libraries. MacGAMUT also contains Presets and Libraries for three textbooks: Phillips et 
al.'s (2005) The Musician 's Guide; Kostka and Payne's (2009) Tonal Harmony; and the 
newest addition is Damschroder's (2005) Listen and Sing (Blombach, 2013). 
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INVITATION EMAIL LETTER TO PARTICIPATE IN STUDY 
Friday, March 25, 2011 
I' m forwarding a request to you from a doctoral student who is doing research for her 
dissertation. In keeping with MacGAMUT's long-standing policy of never sharing any 
MacGAMUT instructor or user addresses with anyone else, I have not given her your e-mail 
address or your name. That's why I am sending this e-mail for her. If you would like more info 
about the study or have any questions at all about what Sheila is asking you to do, please use the 
contact info in the last paragraph of her letter. 
Thanks! 
--Ann K. Blombach 
25 March 2011 
Dear MacGAMUT Instructor: 
I am in the dissertation stage of a D.M.A. in Music Education at Boston University. My 
dissertation involves an anonymous survey designed for instructors who use MacGAMUT. All 
instructors who use or have used MacGAMUT are invited to take the survey. Because the exact 
number of instructors who use MacGAMUT on the pre-college and college levels is unknown, I 
encourage you to at least answer questions 1 and 2. Participation is completely voluntary, and 
you can stop the survey at any time. Approximately 7-10 minutes will be needed to complete the 
31-item survey. All responses are anonymous. 
The purpose of the study is to examine relationships between characteristics and practices of 
instructor usages of computer-aided instruction (MacGAMUT). Results will be used as part of my 
dissertation, Profiles, Perceptions, and Practices Related to Instructor Usages of Computer-
Aided Instruction (MacGAMUT) at Postsecondary Institutions. Because I am using anonymity 
features (e.g., IP addresses are NOT saved), I have no way of tracing specific responses back to 
individual participants. Electronic data of the anonymous responses is password-protected and 
access to the raw data is only available to me and my dissertation supervisor. 
If you have any questions, please feel free to contact me or 
my dissertation supervisor, Dr. Jay Dorfman . You may 
obtain further information about your rights as a research subject by calling the BU CRC IRB 
Office at 617-358-6115. 
The deadline to respond to the survey will be 6 weeks from today, May 6tb. To take the survey, 
please go to: http://www.surveymonkey.com/s/MacGAMUT. 
Thank you! 
Sheila Clagg Cathey 
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APPENDIXH: 
EMAIL REMINDERS TO PARTICIPATE IN STUDY 
[1 st Reminder] 
Friday, April 8, 2011 
As a reminder, I'm again forwarding a request to you from a doctoral student who is 
doing research for her dissertation. In keeping with MacGAMUT's long-standing policy 
of never sharing any MacGAMUT instructor or user addresses with anyone else, I have 
not given Sheila your e-mail address or your name. That's why I am sending this e-mail 
for her. 
If you would like more info about the study or have any questions at all about what 
Sheila is asking you to do, please use the contact info in the last paragraph of her letter. 
Thanks! 
--Ann K. Blombach 
8 April2011 
If you have already completed the survey for my dissertation, thank you for your time 
and effort! If you have not completed the survey, this is a reminder that your opinions are 
still needed for a research study on instructor usages of CAl (MacGAMUT). 
The deadline to respond is 4 weeks from today, May 6111 • To take (or complete) the 
survey, please go to: http://www.surveymonkey.com/s/MacGAMUT. 
Thank you! 
Sheila Clagg Cathey 
As a reminder, the following is the email invitation: 
Dear MacGAMUT Instructor: 
I am in the dissertation stage of a D.M.A. in Music Education at Boston University. My 
dissertation involves an anonymous survey designed for instructors who use 
MacGAMUT. All instructors who use or have used MacGAMUT are invited to take the 
survey. Because the exact number of instructors who use MacGAMUT on the pre-college 
and college levels is unknown, I encourage you to at least answer questions 1 and 2. 
Participation is completely voluntary, and you can stop the survey at any time. 
Approximately 7-10 minutes will be needed to complete the 31-item survey. All 
responses are anonymous. 
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The purpose of the study is to examine relationships between characteristics and practices 
of instructor usages of computer-aided instruction (MacGAMUT). Results will be used as 
part of my dissertation, Profiles, Perceptions, and Practices Related to Instructor Usages 
of Computer-Aided Instruction (MacGAMUT) at Postsecondary Institutions. Because I 
am using anonymity features (e.g., IP addresses are NOT saved), I have no way of tracing 
specific responses back to individual participants. Electronic data of the anonymous 
responses is password-protected and access to the raw data is only available to me and 
my dissertation supervisor. 
have any questions, please feel free to contact me 
or my dissertation supervisor, Dr. Jay Dorfman 
You may obtain further information about your rights as a research subject by 
calling the BU CRC IRB Office at 617-358-6115. 
The deadline to respond to the survey will be 4 weeks from today, May 6t11 • To take the 
survey, please go to: http://www.surveymonkey.com/s/MacGAMUT. 
Thank you! 
Sheila Clagg Cathey 
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[2nd Reminder] 
Friday, April22, 2011 
As one last reminder, I'm again forwarding a request to you from a doctoral student who 
is doing research for her dissertation. In keeping with MacGAMUT's long-standing 
policy of never sharing any MacGAMUT instructor or user addresses with anyone else, I 
have not given Sheila your e-mail address or your name. That's why I am sending this e-
mail for her. 
If you would like more info about the study or have any questions at all about what 
Sheila is asking you to do, please use the contact info in the last paragraph of her letter. 
Thanks! 
--Ann K. Blombach 
22 April 2011 
If you have already completed the survey for my dissertation, thank you for your time 
and effort! If you have not completed the survey, this is the final reminder that your 
opinions are still needed for a research study on instructor usages of CAl (MacGAMUT). 
The deadline to respond is 2 weeks from today, May 6t11 • To take (or complete) the 
survey, please go to: http://www.surveymonkey.com/s/MacGAMUT. 
Thank you! 
Sheila Clagg Cathey 
As a reminder, the following is the email invitation: 
Dear MacGAMUT Instructor: 
I am in the dissertation stage of a D.M.A. in Music Education at Boston University. My 
dissertation involves an anonymous survey designed for instructors who use 
MacGAMUT. All instructors who use or have used MacGAMUT are invited to take the 
survey. Because the exact number of instructors who use MacGAMUT on the pre-college 
and college levels is unknown, I encourage you to at least answer questions 1 and 2. 
Participation is completely voluntary, and you can stop the survey at any time. 
Approximately 7-10 minutes will be needed to complete the 31-item survey. All 
responses are anonymous. 
The purpose of the study is to examine relationships between characteristics and practices 
of instructor usages of computer-aided instruction (MacGAMUT). Results will be used as 
part of my dissertation, Profiles, Perceptions, and Practices Related to Instructor Usages 
of Computer-Aided Instruction (MacGAMUT) at Postsecondary Institutions. Because I 
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am using anonymity features (e.g., IP addresses are NOT saved), I have no way of tracing 
specific responses back to individual participants. Electronic data of the anonymous 
responses is password-protected and access to the raw data is only available to me and 
my dissertation supervisor. 
have any questions, please feel free to contact me 
or my dissertation supervisor, Dr. Jay Dorfman 
. You may obtain further information about your rights as a research subject by 
calling the BU CRC IRB Office at 617-358-6115. 
The deadline to respond to the survey will be 2 weeks from today, May 6t11 . To take the 
survey, please go to: http://www.surveymonkey.com/s/MacGAMUT. 
Thank you! 
Sheila Clagg Cathey 
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